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CLAIMS 



[Claim(s)] 

[Claim 1] In order to print the high alphabetic character of printing quality, and an image 
on print media by impressing and driving the optimal driver voltage for printing conditions 
in the electrostrictive actuator group of an ink jet head, and carrying out the 
regurgitation of the ink droplet By controlling a wave generating means by the head drive 
control means and the drive wave-selection means Choose the optimal drive data point 
for the selected printing conditions, and driver voltage is generated. It is the ink jet 
printer which chooses and drives the electrostrictive actuator provided for every nozzle 
of an ink jet head by the drive circuit. Said wave generating means consists of a 
configuration which includes a memory control means, a drive data-point storage means, 
and a digital-to-analog means at least. Since a drive data-point storage means drove an 
electrostrictive actuator group corresponding to printing conditions, were prepared. It is 
a digital data storage means by which two or more storage regions for storing the drive 
data point which decomposed driver voltage by the time basis and was used as the digital 
data of a lot were classified. A memory control means chooses the storage region within 
the drive data-point storage means specified by the drive wave-selection signal which a 
drive wave-selection means generates. Scan from the starting address of the drive data 
point of the lot which exists in a storage region to a termination address by the time 
basis one by one, read a drive data point, and it transmits to a digital-to-analog means. A 
digital-to-analog means is a signal transformation means to change and output digital 
data to an analog signal serially. Generate the driver voltage signal for changing the drive 
data point read from the drive data-point storage means, and driving the electrostrictive 
actuator group of an ink jet head, and it transmits to a power amplification means. Said 
drive circuit consists of a power amplification means, an actuator selection means, and a 
bidirectional analog switch group at least. A power amplification means carries out power 
amplification of the driver voltage signal, makes it with drive power, and is supplied 
common to the electrostrictive actuator group of an ink jet head. The signal which 
carries out flow control of each bidirectional analog switch according to the existence of 
the ink regurgitation instruction for every [ which makes ink breathe out in order that an 
actuator selection means may form the alphabetic character and image which are given 
from a head drive control means, and to print ] nozzle is generated. A bidirectional analog 
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switch is an ink jet printer characterized by flowing through a switch corresponding to 
the nozzle which makes ink breathe out, impressing drive power to an electrostrictive 
actuator, driving, and driving an ink jet head with the optimal drive power of a drive wave 
for the selected printing conditions. 

[Claim 2] In the ink jet printer of claim 1 printing conditions The ink class with which the 
head was filled up when the printer user exchanged the ink jet head, or the structure of a 
head, A head class discernment means by which a drive wave-selection means to have 
been the class of head based on the difference among drive conditions including a 
property, and to choose printing conditions was provided in the ink jet head side, It 
consists of a means to identify a head class with the detection means provided in the 
body side of a printer. A drive wave-selection means The class of head is identified by 
equipping the body of a printer with an ink jet head. The drive wave-selection signal 
beforehand defined corresponding to the class of head is generated, and it transmits to a 
memory control means. A memory control means with a drive wave-selection signal 
Selection assignment of the storage region of a drive data-point storage means by which 
the drive data point which generates the optimal driver voltage signal for driving the 
identified head class exists is carried out. The ink jet printer which generates the optimal 
driver voltage signal for printing conditions, and is characterized by driving an ink jet head 
with the optimal drive power of a drive wave for the identified head class. 
[Claim 3] In the ink jet printer of claim 1 printing conditions The ink class with which the 
printer user was filled up into the head, or the structure of a head, It chooses from the 
class of printing image containing the class of ink jet head including a property or the 
class of print media, and a print mode. A drive wave-selection means to choose printing 
conditions operates in the external control means which connected the printer with a 
signal means of communication. When it is the software which controls a printer and the 
user of a printer chooses printing conditions clearly or suggestively in the screen-display 
equipment of an external control means Generate the encoded drive wave-selection 
signal which was beforehand defined in order that the software which controls a printer 
might choose the storage region where the optimal drive data point for printing 
conditions exists, and it transmits to the head drive control means of a printer. A head 
drive control means decodes the encoded drive wave-selection signal which the drive 
wave-selection means generated. Generate the drive wave-selection signal which 
carries out selection assignment of the storage region where the optimal drive data point 
for printing conditions exists, and it transmits to a memory control means. A memory 
control means specifies the storage region of a drive data-point storage means by which 
the optimal drive data point for the selected printing conditions exists. The ink jet printer 
which generates the optimal driver voltage signal for printing conditions, and is 
characterized by driving an ink jet head with the optimal drive power of a drive wave for 
the selected printing conditions. 

[Claim 4] By impressing and driving two or more respectively optimal driver voltages for 
printing conditions in the partial head of an ink jet head or the electrostrictive actuator 
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group for every division partition constituted with two or more partial heads or division 
partitions, and carrying out the regurgitation of the ink droplet, on print media The high 
alphabetic character of printing quality, In order to print an image, by controlling a wave 
generating means by the head drive control means and the drive wave-selection means 
Choose two or more optimal drive data points for the selected printing conditions, and 
two or more driver voltages are generated. It is the ink jet printer which chooses and 
drives the electrostrictive actuator provided for every partial head of an Inkjet head, or 
nozzle for every division partition by two or more drive circuits. Said wave generating 
means The drive data-point storage means of at least a memory control means and 
plurality, It consists of a configuration including the digital-to-analog means linked to 
each drive data-point storage means. Since each drive data-point storage means drove 
the electrostrictive actuator group of the set of a partial head or a division partition for 
every partial head or division partition, were prepared. It is the digital data storage means 
classified into two or more storage regions which store the drive data point which 
decomposed and digital-data-ized driver voltage corresponding to two or more printing 
conditions by the time basis. The drive wave-selection signal which a drive 
wave-selection means generates specifies a memory control means. The storage region 
within two or more drive data-point storage means is chosen. Scan being simultaneous 
or mostly to coincidence the drive data point of the lot which exists in each storage 
region by the time basis one by one from the starting address of a drive data point to a 
termination address, read a drive data point, and it transmits to a digital-to-analog 
means. Each digital-to-analog means is a signal transformation means to change and 
output digital data to an analog signal serially. The drive data point read from each drive 
data-point storage means is changed. Every partial head of an ink jet head, or division 
partition Or generate two or more driver voltages for driving a partial head or the 
electrostrictive actuator group of a set of a division partition, and it transmits to a power 
amplification means. Every the power amplification means of at least plurality [ circuit / 
said / drive ] t actuator selection means, partial head, or division partition Or it consists of 
two or more bidirectional analog switch groups corresponding to the set of a partial head 
or a division partition. The electrostrictive actuator group of two or more ink jet heads 
corresponding to the set of the partial head or division partition for every partial head or 
division partition is driven. Each power amplification means carries out power 
amplification of the driver voltage signal, and makes it with drive power. Every partial 
head of an ink jet head, or division partition Or it supplies common to a partial head or 
each electrostrictive actuator group corresponding to the set of a division partition. The 
alphabetic character in which an actuator selection means is given from a head drive 
control means and to print, It responds to the existence of the ink regurgitation 
instruction for every [ which makes the ink which forms an image breathe out ] nozzle. 
Every partial head or division partition Or the signal which carries out flow control of a 
partial head or each bidirectional analog switch group corresponding to the set of a 
division partition is generated. Each bidirectional analog switch flows through a switch 
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corresponding to the nozzle which makes ink breathe out. Drive power is impressed to 
the electrostrictive actuator group corresponding to the set of the partial head or 
division partition for every partial head or division partition. The ink jet printer 
characterized by driving and driving an ink jet head with the optimal drive power of a drive 
wave for the selected printing conditions. 

[Claim 5] In the ink jet printer of claim 4 printing conditions A head class discernment 
means by which a drive wave-selection means to have been the class of head based on 
the ink class with which the printer user was filled up or the structure of a head, and the 
difference among drive conditions including a property, and to choose printing conditions 
was provided in the ink jet head side, It consists of a means to identify a head class with 
the detection means provided in the body side of a printer. A drive wave-selection means 
The class of head is identified by equipping the body of a printer with an ink jet head. The 
drive wave-selection signal beforehand defined corresponding to the class of head is 
generated, and it transmits to a memory control means. A memory control means with a 
drive wave-selection signal Selection assignment of the storage region of two or more 
drive data-point storage means by which the drive data point which generates two or 
more optimal driver voltage signals for driving the identified head class exists is carried 
out. The ink jet printer which generates two or more optimal driver voltage signals for 
printing conditions, and is characterized by driving an ink jet head with two or more 
optimal drive power of a drive wave for the identified head class. 

[Claim 6] In the ink jet printer of claim 4 printing conditions The ink class with which it 
filled up by corresponding for every partial head or division partition when the printer 
user exchanged the ink jet head, or the structure of a head, It chooses from the class of 
printing image containing the class of ink jet head including a property or the class of 
print media, and a print mode. A drive wave-selection means to choose printing 
conditions operates in the external control means which connected the printer with a 
signal means of communication. When it is the software which controls a printer and the 
user of a printer chooses printing conditions clearly or suggestively in the screen-display 
equipment of an external control means Generate the encoded drive wave-selection 
signal which was beforehand defined in order that the software which controls a printer 
might choose two or more storage regions where the optimal drive data point for printing 
conditions exists, and it transmits to the head drive control means of a printer. A head 
drive control means decodes the encoded drive wave-selection signal which the drive 
wave-selection means generated. Generate the drive wave-selection signal which 
carries out selection assignment of two or more storage regions where the optimal drive 
data point for printing conditions exists, and it transmits to a memory control means. A 
memory control means specifies the storage region of two or more drive data-point 
storage means by which two or more optimal drive data points for the selected printing 
conditions exist. The ink jet printer characterized by driving an ink jet head with two or 
more optimal drive power of a drive wave for the printing conditions which generated two 
or more optimal driver voltage signals on printing conditions, and were chosen as them. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer which made the head of 
various properties usable in the state of the optimal drive by choosing the driver voltage 
signal which impresses ink to the head which records an alphabetic character, a graphic 
form, etc. on media, such as a discharge record form, using an electrostrictive actuator. 
[0002] 

[Description of the Prior Art] The drive circuit and its drive approach of the ink jet head 
using the electrostrictive actuator generally used conventionally are explained. The circuit 
diagram in which drawing 15 shows an example of the drive circuit of the ink jet head of 
the conventional example, and drawling 16 are drawings of the actuation wave. 
[0003] In drawing 15 and drawing 16 , by the steady state, a driving signal S is a "low", 
through the inverter Ul, through OFF and an inverter U2, NPN transistor Q2 is turned on 
and, as for PNP transistor Ql, driver voltage is not impressed to the electrostrictive 
actuator PZT. The ink room of an ink jet head is not extended in this condition. 
[0004] Although a driving signal S becomes "yes", PNP transistor Ql turns off ON and 
NPN transistor Q2 and supply voltage VH is impressed to an electrostrictive actuator PZT 
Since the electrostrictive actuator PZ is equivalent to electrostatic capacity CI at this time, 
the driver voltage VC 1 of ari electrostrictive actuator PZT, i.e., terminal voltage According 
to the exponential function which is the time constant tau 1 constituted from resistance R4 
connected to the collector of PNP transistor Ql, and electrostatic capacity CI, as shown in 
"A" in the wave of the driver voltage of drawing 16 , it goes up, and the volume of the ink 
room of an ink jet head is extended, and ink is inhaled. 

[0005] Next, a driving signal S serves as a "low", PNP transistor Ql turns on OFF and 
NPN transistor Q2, and the charge accumulated in the electrostrictive actuator PZT 
discharges through resistance R5. At this time, according to the exponential function 
which is the time constant tau 2 constituted from resistance R5 connected to the collector 
of NPN transistor Q2, and electrostatic capacity Cl, the driver voltage VC 1 of an 
electrostrictive actuator PZT descends, as shown in "B" in the wave of the driver voltage of 
**16** , and the ink room of an ink jet head returns to the volume at the time of a 
stationary. The regurgitation of the ink is carried out from a nozzle hole with the pressure 
of the ink room at this time. 

[0006] Thus, free vibration, such as an oscillatory wave mechanical in an electrostrictive 
actuator PZT and the ink of the ink interior of a room when a head breathes out inhalation 
and ink for ink, or a pressure wave, arises. "C" in the displacement X of drawing 16 and "D" 
express vibration of an electrostrictive actuator PZT typically. Since especially vibration of 
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the liquid ink side in the nozzle of ink and atmospheric air which has touched has big effect 
on the ink regurgitation, it needs to stabilize enough vibration of the oil level at the time of 
ink regurgitation initiation. 

[0007] if actuation of a head is stabilized and put in another way in an ink jet printer - the 
regurgitation period of ink *- a high speed - carrying out in addition - and, in order to 
make stability breathe out an ink droplet and to carry out the maximum exertion of the 
engine performance The structure of the head to carry, i.e., the ink room and 
electrostrictive actuator which it is filled [ electrostrictive actuator ] up with ink and make 
it breathe out putting a pressure, It is required to incorporate the drive circuit which 
generates the optimal drive wave which suited the properties of a head, such as structure 
or a configuration of a nozzle hole, and the property of the ink with which it is filled up, and 
is impressed to an electrostrictive actuator. 

[0008] vibration of the liquid ink side in the nozzle of a head - stabilizing - a high speed - 
it is - in addition and in order to make stability breathe out an ink droplet, impressing 
the drive wave based on a triangular wave as shown in an electrostrictive actuator at 
following drawing 17 is also proposed. 

[0009] In drawing 17 , by time amount Tl, driver voltage VC 2 is the minimum electrical 
potential difference, and an electrostrictive actuator is waiting and it is not driving it. In 
time amount T2, as shown in the part of "E" of driver voltage VC 2, it goes up almost 
linearly on a comparatively loose inclination, and an electrical potential difference is 
impressed, then, "A" of the driver voltage VC 1 in drawing 16 — since not impression but 
the ink room of the electrical potential difference of an exponential curve on which the 
applied force to an actuator decreases with build up time rapidly like are extended gently, 
the mechanical oscillatory wave of an ink room or ink or a pressure wave is made 
comparatively few. 

[0010] then, "B" of the driver voltage VC 1 in drawing 16 although an ink room is 
contracted with descent of driver voltage on a rapid inclination almost linearly in time 
amount T3 as shown in the part of "F" of driver voltage VC 2 - since driving force is added 
not to an exponential curve on which applied force decreases with time amount but to the 
last even if it is, rapid falling has [ like ] the strong regurgitation force of ink. 
[00 11] However, since this driver voltage VC 2 is an analog wave which becomes a linear 
electrical potential difference with the terminal of an electrostrictive actuator, it does not 
get used to constituting a drive circuit only from a comparatively simple configuration, a 
comparatively cheap logical circuit, or a digital circuit technique like the conventional 
example shown in drawing 15 . If compared with the former, it is necessary to use the 
analog drive circuit of high power (generally the instantaneous power of an actuator drive 
is high power) for every nozzle with the wave generating circuit which used quite 
complicated analog technology. 
[0012] 

[Problem(s) to be Solved by the Invention] Although there is the printing quality or the 
quality of printed character which is the printed final result as an important item of the 
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performance evaluation of not only an ink jet printer but a printer Since it is the printing 
technique which breathes out ink to space liquid drop -like, and is made to adhere on a 
print sheet from a head in an ink jet printer especially If matching is not synthetically 
taken between further the property of not only the mechanical property of a head but the 
ink with which it filled up, a property, and the property of a print sheet and a drive wave, 
it is difficult to raise printing quality. 

[0013] Moreover, printing of the high definition color picture and graphic form which are 
equal to a photograph with monochrome (monochrome mainly concerned with black) 
printing using color ink is demanded, the latest ink jet printer prepares a partition 
according to ink, is filled up with ink, and demand [ color printing / monochrome printing 
and ] of wanting to use properly is also in two or more heads or the same head. 
[0014] Furthermore, demand of wanting to print on different print media from the 
conventional print sheets [, such as a front face of plastics and a metallic foil, ], such as a 
resin film, is also strong. That is, there is a demand of wanting to print to the print media 
from which a property differs, or a demand of wanting to use the ink of a property suitable 
for print media as the range where an ink jet printer is used by spreading spreads. 
[0015] If the property of ink is changed, or a head with a different property is used and it 
drives in these demands using a drive wave or a drive circuit, and the drive approach 
according to each property according to the class of between each color of a color head, a 
monochrome head, or a color head or a print sheet, and print media, it is possible to raise 
printing quality. 

[0016] Moreover, although there are printing of a up to [ the printer used when it is 
generally used and the quality and the color of the so-called cheap printing in the paper 
usually and an image ask for printing of high quality or the assignment form specified in 
ink ], or multiple-purpose printing, such as printing on the transparent sheet which uses 
for an overhead projector, in printing of an ink jet printer, if it drives using the drive 
approach which changed the drive wave delicately in accordance with each printing 
purpose, effectiveness will go up. 

[0017] Moreover, although temporary printing of a manuscript may require the print mode 
called printing which made rude the printing dot other than a high definition image and 
alphabetic printing, made some printing quality the sacrifice, and saved a high speed and 
ink, and so-called draft quality print, in the draft quality print which carries out the 
regurgitation of the ink to high definition image printing a high-speed period, it is 
desirable to adopt the drive wave and the drive approach corresponding to each. 
[0018] In order to make the various demands of printing in the newest ink jet printer even 
to print media other than color printing, a high speed and quality printing, or paper attain, 
as for some, supplying the drive wave fully matched with an ink regurgitation property, a 
drive property, etc. of many conditions, such as a presentation of ink, viscosity, and ink 
aridity after printing, or a head, and driving a head has come to be performed. 
[0019] However, since supply voltage will be changed even if it is going to change the 
driver voltage simply impressed to an electrostrictive actuator in the example of a Prior art 
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as explained to the above in detail, by the configuration or the control approach of a circuit 
of drawing 15 , it becomes large-scale. Since the time constant of charge and discharge only 
changes even if it cannot change only T2 of the value of the resistance R4 of a drive circuit, 
or resistance R5, and a driving signal S and changes the value of resistance R4 or 
resistance R5 when it is furthermore going to control a drive wave or the impression time 
amount of driver voltage, a wave-like form cannot be changed into a complicated drive 
wave. 

[0020] Moreover, it is not practical from the volume of a circuit, and a price to give a drive 
circuit including the wave generating circuit which generates a complicated drive wave 
according to the property of many kinds of heads to a printer. In order to carry out a fine 
drive which fills the above-mentioned demand, it is because the analog drive circuit of only 
two or more analog waveform generators and the number of the nozzles of a head is needed 
when the conventional technique is used. 

[0021] For example, if it is going to impress the triangular wave or the still more 
complicated wave-like driver voltage like drawing 17 which the previous conventional 
technique explained by the way It doubles with the property of many kinds of heads. 
Change a wave-like rise, the inclination of descent, and the amplitude, or Since drive 
timing must be doubled or a number of the nozzle of an analog wave generating circuit and 
a head of analog drive ****** which generate a complicated drive wave depending on the 
case must be incorporated Since it becomes complicated and large-scale, the volume and 
price of a circuit are increased and the adjustment actuation at the time of assembly still 
more peculiar to an analog circuit is also needed, the configuration of a circuit raises the 
manufacture price of a printer sharply, and is not practical in the whole drive circuit. 
[0022] The purpose of this invention is offering the ink jet printer which solves the 
above-mentioned technical problem, uses the head which used the head of a different 
property on the same printer, or different ink of a property, chooses a drive wave or driver 
voltage, is generated, and enables printing of good printing quality by the characteristic 
various print sheet top, or enables printing at a high speed. 

[0023] Furthermore, since it is made to generate by the data point which does not need 
adjustment actuation but incorporates a drive wave or driver voltage while simplifying 
circuitry, using sharply the technique of a digital circuit comparatively simple [ the 
purpose of this invention ], and cheap, it is adopting the same circuit technique or the same 
circuitry as a wide range model, and offering a cheap ink jet printer. 
[0024] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem (l) The ink jet printer of this 
invention In order to print the high alphabetic character of printing quality, and an image 
on print media by impressing and driving the optimal driver voltage for printing conditions 
in the electrostrictive actuator group of an ink jet head, and carrying out the regurgitation 
of the ink droplet By controlling a wave generating means by the head drive control means 
and the drive wave- selection means Choose the optimal drive data point for the selected 
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printing conditions, and driver voltage is generated. It is the ink jet printer which chooses 
and drives the electrostrictive actuator provided for every nozzle of an ink jet head by the 
drive circuit. Said wave generating means consists of a configuration which includes a 
memory control means, a drive data-point storage means, and a digital-to-analog means at 
least. Since a drive data-point storage means drove an electrostrictive actuator group 
corresponding to printing conditions, were prepared. It is a digital data storage means by 
which two or more storage regions for storing the drive data point which decomposed 
driver voltage by the time basis and was used as the digital data of a lot were classified. A 
memory control means chooses the storage region within the drive data-point storage 
means specified by the drive wave* selection signal which a drive wave -selection means 
generates. Scan from the starting address of the drive data point of the lot which exists in a 
storage region to a termination address by the time basis one by one, read a drive data 
point, and it transmits to a digital-to-analog means. A digital-to-analog means is a signal 
transformation means to change and output digital data to an analog signal serially. 
Generate the driver voltage signal for changing the drive data point read from the drive 
data-point storage means, and driving the electrostrictive actuator group of an ink jet head, 
and it transmits to a power amplification means. Said drive circuit consists of a power 
amplification means, an actuator selection means, and a bidirectional analog switch group , 
at least. A power amplification means carries out power amplification of the driver voltage 
signal, makes it with drive power, and is supplied common to the electrostrictive actuator 
group of an ink jet head. The signal which carries out flow control of each bidirectional 
analog switch according to the existence of the ink regurgitation instruction for every 
[ which makes ink breathe out in order that an actuator selection means may form the 
alphabetic character and image which are given from a head drive control means, and to 
print ] nozzle is generated. It is characterized by for a bidirectional analog switch flowing 
through a switch corresponding to the nozzle which makes ink breathe out, and impressing 
drive power to an electrostrictive actuator, driving, and driving an ink jet head with the 
optimal drive power of a drive wave for the selected printing conditions. 
[0025] In the ink jet printer of this invention (2) The above-mentioned printing conditions 
The ink class with which the head was filled up when the printer user exchanged the ink 
jet head, or the structure of a head, A head class discernment means by which a drive 
wave-selection means to have been the class of head based on the difference among drive 
conditions including a property, and to choose printing conditions was provided in the ink 
jet head side, It consists of a means to identify a head class with the detection means 
provided in the body side of a printer. A drive wave selection means The class of head is 
identified by equipping the body of a printer with an ink jet head. The drive wave-selection 
signal beforehand defined corresponding to the class of head is generated, and it transmits 
to a memory control means. A memory control means with a drive wave-selection signal 
Selection assignment of the storage region of a drive data-point storage means by which 
the drive data point which generates the optimal driver voltage signal for driving the 
identified head class exists is carried out. The optimal driver voltage signal for printing 
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conditions is generated, and it is characterized by driving an ink jet head with the optimal 
drive power of a drive wave for the identified head class. 

[0026] In the ink jet printer of this invention (3) Or the above-mentioned printing 
conditions The ink class with which the printer user was filled up into the head, or the 
structure of a head, It chooses from the class of printing image containing the class of ink 
jet head including a property or the class of print media, and a print mode. A drive 
wave-selection means to choose printing conditions operates in the external control means 
which connected the printer with a signal means of communication. When it is the 
software which controls a printer and the user of a printer chooses printing conditions 
clearly or suggestively in the screen-display equipment of an external control means 
Generate the encoded drive wave- selection signal which was beforehand defined in order 
that the software which controls a printer might choose the storage region where the 
optimal drive data point for printing conditions exists, and it transmits to the head drive 
control means of a printer. A head drive control means decodes the encoded drive 
wave -selection signal which the drive wave-selection means generated. Generate the drive 
wave -selection signal which carries out selection assignment of the storage region where 
the optimal drive data point for printing conditions exists, and it transmits to a memory 
control means. A memory control means specifies the storage region of a drive data-point 
storage means by which the optimal drive data point for the selected printing conditions 
exists. I which generates the optimal driver voltage signal for printing conditions, and is 
characterized by driving an ink jet head with the optimal drive power of a drive wave for 
the selected printing conditions. 

[0027] (4) It sets to the ink jet printer of this invention further. By impressing and driving 
two or more respectively optimal driver voltages for printing conditions in the partial head 
of an ink jet head or the electrostrictive actuator group for every division partition 
constituted with two or more partial heads or division partitions, and carrying out the 
regurgitation of the ink droplet, on print media The high alphabetic character of printing 
quality, In order to print an image, by controlling a wave generating means by the head 
drive control means and the drive wave -selection means Choose two or more optimal drive 
data points for the selected printing conditions, and two or more driver voltages are 
generated. It is the ink jet printer which chooses and drives the electrostrictive actuator 
provided for every partial head of an ink jet head, or nozzle for every division partition by 
two or more drive circuits. Said wave generating means The drive data-point storage 
means of at least a memory control means and plurality, It consists of a configuration 
including the digital- to -ana log means linked to each drive data-point storage means. Since 
each drive data-point storage means drove the electrostrictive actuator group of the set of a 
partial head or a division partition for every partial head or division partition, were 
prepared. It is the digital data storage means classified into two or more storage regions 
which store the drive data point which decomposed and digital-data-ized driver voltage 
corresponding to two or more printing conditions by the time basis. The drive 
wave-selection signal which a drive wave-selection means generates specifies a memory 
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control means. The storage region within two or more drive data-point storage means is 
chosen. Scan being simultaneous or mostly to coincidence the drive data point of the lot 
which exists in each storage region by the time basis one by one from the starting address 
of a drive data point to a termination address, read a drive data point, and it transmits to a 
digital-to-analog means. Each digital-to-analog means is a signal transformation means to 
change and output digital data to an analog signal serially. The drive data point read from 
each drive data-point storage means is changed. Every partial head of an ink jet head, or 
division partition Or generate two or more driver voltages for driving a partial head or the 
electrostrictive actuator group of a set of a division partition, and it transmits to a power 
amplification means. Every the power amplification means of at least plurality [ circuit / 
said / drive ], actuator selection means, partial head, or division partition Or it consists of 
two or more bidirectional analog switch groups corresponding to the set of a partial head or 
a division partition. The electrostrictive actuator group of two or more ink jet heads 
corresponding to the set of the partial head or division partition for every partial head or 
division partition is driven. Each power amplification means carries out power 
amplification of the driver voltage signal, and makes it with drive power. Every partial 
head of an ink jet head, or division partition Or it supplies common to a partial head or 
each electrostrictive actuator group corresponding to the set of a division partition. The 
alphabetic character in which an actuator selection means is given from a head drive 
control means and to print, It responds to the existence of the ink regurgitation instruction 
for every [ which makes the ink which forms an image breathe out ] nozzle. Every partial 
head or division partition Or the signal which carries out flow control of a partial head or 
each bidirectional analog switch group corresponding to the set of a division partition is 
generated. Each bidirectional analog switch flows through a switch corresponding to the 
nozzle which makes ink breathe out. Drive power is impressed to the electrostrictive 
actuator group corresponding to the set of the partial head or division partition for every 
partial head or division partition, and it drives, and is characterized by driving an ink jet 
head with the optimal drive power of a drive wave for the selected printing conditions. 
[0028] In the ink jet printer of this invention (5) The above-mentioned printing conditions 
A head class discernment means by which a drive wave-selection means to have been the 
class of head based on the ink class with which the printer user was filled up or the 
structure of a head, and the difference among drive conditions including a property, and to 
choose printing conditions was provided in the ink jet head side, It consists of a means to 
identify a head class with the detection means provided in the body side of a printer. A 
drive wave -selection means The class of head is identified by equipping the body of a 
printer with an ink jet head. The drive wave -selection signal beforehand defined 
corresponding to the class of head is generated, and it transmits to a memory control 
means. A memory control means with a drive wave -selection signal Selection assignment 
of the storage region of two or more drive data-point storage means by which the drive data 
point which generates two or more optimal driver voltage signals for driving the identified 
head class exists is carried out. The ink jet printer which generates two or more optimal 
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driver voltage signals for printing conditions, and is characterized by driving an ink jet 
head with two or more optimal drive power of a drive wave for the identified head class. 
[0029] In the ink jet printer of this invention (6) The above-mentioned printing conditions 
The ink class with which it filled up by corresponding for every partial head or division 
partition when the printer user exchanged the ink jet head, or the structure of a head, It 
chooses from the class of printing image containing the class of ink jet head including a 
property or the class of print media, and a print mode. A drive wave -selection means to 
choose printing conditions operates in the external control means which connected the 
printer with a signal means of communication. When it is the software which controls a 
printer and the user of a printer chooses printing conditions clearly or suggestively in the 
screen-display equipment of an external control means Generate the encoded drive 
wave-selection signal which was beforehand defined in order that the software which 
controls a printer might choose two or more storage regions where the optimal drive data 
point for printing conditions exists, and it transmits to the head drive control means of a 
printer. A head drive control means decodes the encoded drive wave- selection signal which 
the drive wave -selection means generated. Generate the drive wave -selection signal which 
carries out selection assignment of two or more storage regions where the optimal drive 
data point for printing conditions exists, and it transmits to a memory control means. A 
memory control means specifies the storage region of two or more drive data-point storage 
means by which two or more optimal drive data points for the selected printing conditions 
exist. It is characterized by driving an ink jet head with two or more optimal drive power of 
a drive wave for the printing conditions which generated two or more optimal driver 
voltage signals on printing conditions, and were chosen as them. 
[0030] 

[Embodiment of the Invention] In order to print the high alphabetic character of printing 
quality, and an image on print media by impressing and driving the optimal driver voltage 
for printing conditions in the electrostrictive actuator group of an ink jet head, and 
carrying out the regurgitation of the ink droplet By controlling a wave generating means 
by the head drive control means and the drive wave -selection means Choose the optimal 
drive data point for the selected printing conditions, and driver voltage is generated. It is 
the ink jet printer which chooses and drives the electrostrictive actuator provided for every 
nozzle of an ink jet head by the drive circuit. Said wave generating means consists of a 
configuration which includes a memory control means, a drive data-point storage means, 
and a digital-to-analog means at least. Since a drive data-point storage means drove an 
electrostrictive actuator group corresponding to printing conditions, were prepared. It is a 
digital data storage means by which two or more storage regions for storing the drive data 
point which decomposed driver voltage by the time basis and was used as the digital data 
of a lot were classified. A memory control means chooses the storage region within the 
drive data-point storage means specified by the drive wave-selection signal which a drive 
wave -selection means generates. Scan from the starting address of the drive data point of 
the lot which exists in a storage region to a termination address by the time basis one by 
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one, read a drive data point, and it transmits to a digital-to-analog means. A 
digital-to-analog means is a signal transformation means to change and output digital data 
to an analog signal serially. Generate the driver voltage signal for changing the drive data 
point read from the drive data-point storage means, and driving the electrostrictive 
actuator group of an ink jet head, and it transmits to a power amplification means. Said 
drive circuit consists of a power amplification means, an actuator selection means, and a 
bidirectional analog switch group at least. A power amplification means carries out power 
amplification of the driver voltage signal, makes it with drive power, and is supplied 
common to the electrostrictive actuator group of an ink jet head. The signal which carries 
out flow control of each bidirectional analog switch according to the existence of the ink 
regurgitation instruction for every [ which makes ink breathe out in order that an actuator 
selection means may form the alphabetic character and image which are given from a head 
drive control means, and to print ] nozzle is generated. A bidirectional analog switch is an 
ink jet printer characterized by flowing through a switch corresponding to the nozzle which 
makes ink breathe out, impressing drive power to an electrostrictive actuator, driving, and 
driving an ink jet head with the optimal drive power of a drive wave for the selected 
printing conditions. 
[0031] 

[Example] Since it is concerned with the drive approach how the drive circuit of the head of 
the ink jet printer and a drive wave mainly being generated, and it being impressed by the 
electrostrictive actuator, the example which offers the ink jet printer of this invention is 
explained among the systems of an ink jet printer focusing on the generating approach of a 
drive wave, and the drive circuit and the drive approach of an ink jet head. First, drawing 
I , drawing 2 , drawing 3 , drawing 4 , drawing 5 , and drawdng 11 explain the 1st example 
in the ink jet printer of this invention about the detail. 

[0032] Except whether although drawing 1 is the block block diagram of the circuit of the 
part in connection with the drive of an ink jet head among the systems of the ink jet printer 
in the 1st example, it is direct to explanation of the example of this invention, and the 
changing part, it has omitted in order to avoid complicatedization of a drawing, and when 
the still more detailed explanation about each configuration, actuation, etc. is required, it 
explains with reference to another drawing each time. 

[0033] Generally [ 1 / the ink jet printer of this example, and 2 ] in drawing 1 , a computer 
system and 21 are signal transduction cables in a printer control means and the external 
control means to which, as for an ink jet head (the following explanation only describes a 
head 5) and 6, a drive wave assignment means is connected to, and, as for a drive circuit 
and 5, the ink jet printer 1 (the following explanation only describes a printer l) is 
connected [ 3 ] for a wave generating means and 4, as for 20. 

[0034] The signal transduction cable 21 which consists of the external control means 20 to 
which the printer 1 is connected, two or more one directions, or a bidirectional data 
transmission signal line and a bidirectional control signal line connects, and the printer 
control means 2 is. The printer control means 2 consists of inner ** of a microprocessor, 
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memory, and a printer 1, an external signal transduction interface, etc. The signal or 
instruction which controls the printer 1 sent from control and the external control means 
20 of the system mechanism of printer 1 self is followed. The complete aircraft style of the 
printers 1, such as actuation of carriage, a halt, and feeding-and-discarding paper, is 
controlled. The nozzle of the ink jet head which makes the printing data or direct ink which 
expressed print data and the alphabetic character graphic data printed with the character 
code breathe out is chosen. It is the block which controls the whole printer, such as 
decoding a print-data train (these only being collectively described as a print-data train by 
the following explanation), such as image data to control, developing, and sending out a 
signal to each functional block. 

[0035] The head drive control means 10 processes the instruction or signal which controls 
the printer transmitted to a printer 1 from the external control means 20 within the 
printer control means 2. The memory control means 11 of the wave generating means 3, 
the drive data-point storage means 12, or its both are mainly controlled, and generating of 
a drive wave is controlled (since the function of the printer control means 2 is complicated). 
Omit other functional block except head drive control means 10 [ required for explanation 
of this example ], and it is not illustrated. 

[0036] A memory control means 11, a drive data-point storage means 12, a 
digital-to-analog means 13, etc. are consisted of by the wave generating means 3, and the 
driver voltage signal Va which is an analog voltage signal for driving a head 5 from the 
digital data memorized by the data storage means is generated. 

[0037] It amplifies on the electrical potential difference and current suitable for the power 
amplification means 14, the actuator selection means 15, and a bidirectional analog switch 
group being contained in the drive circuit 4, amplifying the driver voltage signal Va, and 
driving the electrostrictive actuator group of a head 5, and switch control is carried out 
according to a printing image, in the electrostrictive actuator group of a head 5, 
distribution supply is carried out and the drive power ****, and nothing and drive power 
are driven. 

[0038] Although many an electrostrictive actuator, a nozzle, ink tanks, ink, structural 
members, etc. are contained in a head 5, only the **** electrostrictive actuator group is 
illustrated to the drive of a head. 

[0039] With the operation gestalt of the drive approach of the ink jet head explained in the 
example of the ink jet printer of this invention, much originally, although the drive 
condition from which the pair of the bidirectional analog switch group of a group and an 
electrostrictive actuator group differed every moment during printing actuation is made, in 
order to simplify explanation, it illustrates and explains only paying attention to the 
bidirectional analog switch 16 of a lot, and the pair of an electrostrictive actuator 17. 
[0040] Next, although it is drawing which expresses the data stream typically in order that 
drawing 2 may explain the control of a printer and the state of instruction code or a 
print-data train which are sent out from the external control means 20 to a printer 1 25 is 
the data stream which the external control means 20 sends out to a printer 1 through the 
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signal transduction cable 21. It is the data stream of the many bit patterns which generally 
used two or more signal lines for coincidence, and the various control instruction by which 
26 controls a printer, and 27 are print-data trains, and are data of the image which a 
printer 1 prints. Each instruction and data are independent code data or 
multiple-data-stream. 

[0041] In case the external control means 20 sends out control of a printer, instruction code, 
and a print-data train, the sequence of data stream sending out may not necessarily be 
fixed, although it may be repeated or another instruction may be inserted in the middle of 
data, a printer 1 interprets each instruction and printing data stream correctly, an 
instruction is executed normally, and the data stream 25 needs to be assembled so that 
printing actuation may be carried out normally. 

[0042] The configuration of a means to control directly the ink jet head in connection with 
this invention is returned and explained at drawing 1 including the actuation below. 
Although the flow of the main signals is expressed, in addition many control signals exist 
in the mutual between the printer control means 2 and each functional block or between 
each functional block and they are cooperating and operating, since the line which the 
arrow head between functional block in drawing 1 attached will become comp heated if they 
are displayed, it is not illustrated on a drawing. 

[0043] The drive data-point storage means 12 of the wave generating means 3 first, the 
driver voltage signal Va which is the analog wave which drives an electrostrictive actuator 
17 As a drive data point which is data which decomposed and digitized by the time basis, 
storage, It is the memory apparatus to accumulate. ROM only for data read-out, PROM 
which can rewrite data, Or although various data storage means can be used each time 
with the processing method of circuit systems, such as RAM of powering on of a printer 
which writes in and uses a drive data point from the external control means 20 or external 
storage (not shown), or data This example explains as what is using ROM. 
[0044] storage region (l) 31 of the size a break drive data point can remember the address 
34 of the memory of ROM to be in a fixed address field like drawing 3 if the data storage 
approach in the drive data-point storage means 12 is furthermore explained in detail, 
storage region (2) 32, and ... it divides into a storage region (n) 33 and two or more storage 
regions, and the drive data point which generates a different drive wave is memorized in 
each field. 

[0045] all storage region (l) 31 of ROM which is the drive data-point storage means 12 
which showed the memory control means 11 in drawing 3 , storage region (2) 32, and ... it is 
possible to control the address 34 whole region of a storage region (n) 33, and in order that 
the below* mentioned drive wave-selection means 6 may reproduce the driver voltage signal 
Va of the storage region chosen and specified, the address data for reading from the 
starting address of the drive data point in a storage region to an ending address one by one 
are generated. 

[0046] If a printer is equipped with an ink jet head, since the class or property of an ink jet 
head will be identified and distinguished mechanically and the optimal driver voltage 
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signal Va for the class or property of a head will be generated, the drive wave-selection 
means 6 carries out selection assignment of the storage region of the drive data-point 
storage means 12. 

[0047] What is necessary is just to understand that it is the device in which the class or 
property of ink jet heads, such as a monochrome head with which the color ink head or the 
usual black ink in which it filled up with color ink was filled up, is identified and 
distinguished mechanically, although an example of the drive wave -selection means 6 
adopted as this example is explained with drawing 4 . 

[0048] The drive wave -selection means 6 is equipment of cross-section structure as shown 
in drawing 4 . The classification of an ink jet head, It consists of a head discrimination 
circuit which identifies a property etc., and a detector which detects the classification of an 
ink jet head. The discernment hole where the head discrimination circuit which identifies 
the ink jet head 40 was prepared in the head 40, or slot 42a, It is 42b and detectors are 
detection rod 43a which detects ****** of the discernment hole established in the head 
mount (or carriage) 41 of a printer, or Slots 42a and 42b, detection rod 43b and traveling 
contact 44a, stationary-contact 46a and traveling contact 44b, and stationary -contact 46b. 
[0049] If the head mount 41 is equipped with a head, it will detect by vertical migration of 
detection rod 43a which attached the discernment hole of a head, or the existence of Slots 
42a and 42b in the head mount 41 of a printer 1, and detection rod 43b, and the flow 
between traveling contact 44a connected with the detection rods 43a and 43b, 
stationary -contact 46a, and traveling contact 44b and stationary-contact 46b and cutoff 
will be detected. 

[0050] If discernment hole 42a exists, detection rod 43a will be inserted in discernment 
hole 42a by contraction of spring 45a. Traveling contact 44a between riser 
stationary-contact 46a If the storage region assignment signals 47a and 48a will be in an 
open condition and it is closed like discernment hole 42b on the other hand, detection rod 
43b and traveling contact 44b, not contracted spring 45b but fallen namely, between 
stationary-contact 46b Namely, the drive wave -selection signals 47b and 48b will be in a 
short circuit condition. 

[0051] Although a maximum of four kinds of heads are discriminable by constructing logic 
in the state of a for 47 of this drive wave-selection signal, and 2 sets of signals which 48a 
Are b for 47 of one drive wave- selection signal which will be rich, and 48b with the drive 
wave -selection means 6 which used the identification unit of this example, it becoming 
possible about a contact to identify the head of the increase of further 1 circuit or eight 
kinds of**** is being able to understand easily. 

[0052] a for 47 of the drive wave-selection signal of the drive wave -selection means 6, 48a, 
and 47b and 48b are sent to the memory control means 11, and the memory control means 
11 chooses and specifies the address of the storage region where the drive data point as 
which the drive data-point storage means 12 was specified by the classification of a head 
40 is memorized, and reads data. 

[0053] For example, the drive data point of a color head is memorized by storage region (l) 
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31 of the storage region address 34 of the drive data-point storage means 12 shown in 
drawing 3 . If the drive data point of a monochrome head is memorized by storage region 
(2) 32 The storage region of the drive data point which should be read if the drive 
wave-selection means 6 identifies each head is specified, and the memory control means 11 
reads the data which are memorized and are stored within the address section. 
[0054] Or it is also possible to set up so that the structure of a head with a presentation, 
the property, or a different ink regurgitation mechanism of the ink suitable for a specific 
print sheet (also including the head which enables the optimal large printing for the 
material of an overhead projector form, a sheet plastic, cloth, leather, and others), a 
configuration, etc. may be identified and distinguished. 

[0055] Still more detailed explanation about actuation is given in read-out of the drive data 
point based on the memory control means 11 and the drive data-point storage means 12, 
and the configuration of a wave generating means 3 to generate the driver voltage signal 
Va which is analog voltage. 

[0056] As shown in drawing 5 , the wave generating means 3 is constituted from this 
example by the binary (binary) counter 51 which is the memory control means 11, and 
ROM52 which is the drive data-point storage means 12 and the digital-analog converter 53 
which changes the binary data which are a digital-to-analog means. 

[0057] As an input signal 54 of a binary counter 51, from the head drive control means 10 
to a clock (CLK) Clock enabling (CE) and a clearance (CLR) are supplied. A binary counter 
51 can count from 0 to 511 with the 9 -bit counter which counts up whenever one clock 
(CLK) of clocks is inputted at a time, and outputs binary value to outputs Q0, Q1-Q8. The 
address which can specify the whole region in one storage region in drawing 3 is generated. 
[0058] Among the input signals 54 of a binary counter 51, clock enabling (CE) is a control 
signal counted up only when clock enabling (CE) is in the condition of "1 (yes)" even if the 
clock is inputted into the binary counter 51, and when a clearance (CLR) is set to "1 (yes)", 
it is a control signal which resets the counted value of a binary counter 51 to 0, and resets 
altogether outputs Q0, Q1-Q8 to 0. 

[0059] The drive data-point storage means 12 is ROM52 with the storage region where 
some drive data points are stored. From the 0th street to the 2047th street can specify the 
address input by 11 bit patterns to AO, A1-A10. At this example, it is used dividing this 
address space into four storage regions, and the binary counter 51 and the drive 
wave-selection means 6 which were explained previously, and the head drive control 
means 10 are combined like drawing 5 , and it can realize with the connected configuration. 
[0060] That is, since the address inputs AO, A1-A8 of ROM52 are connected with the 
output signals Q0, Q1Q8 of a binary counter 51 by one to one by low order address bus 55a, 
the address changes according to count-up with the clock (CLK) of a binary counter 51, 
even the addresses 0-511 where ROM52 is relative are controlled by the binary counter 51, 
and data are read. 

[0061] Furthermore, pull-up connection of the inside 47a and 47b of a for 47 of the drive 
wave-selection signal which is the output of the drive wave -selection means 6 explained by 
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drawing 4 , 48a, and 47b and 48b is made by resistance 56 and 57 at a power source VCC. 
When the outputs 48a and 48b of another side of the drive wave selection means 6 are 
grounded, traveling contact 45a or traveling contact 45b of drawing 4 turns on according to 
the class of head 40 (close). If turned off (open), output 47a or output 47b will be set to "0 
(low)" or "1 (yes)", respectively, and will become the drive wave -selection signals 47a and 
47b which are 2 -bit logic signals. 

[0062] If it connects with address input A9 of ROM52, and A 10, using these drive 
wave -selection signals 47a and 47b as high order address bus 55b The address of ROM52 
with address input A9 of high order address bus 55b chosen by the address inputs AO, 
A1-A8 of low order address bus 55a, and the class of head, and the value of A10 As shown 
in drawing 19 , a different storage region divided for every 512 data can be set up and 
chosen. 

[0063] Namely, as shown in drawing 19 , when the output signals Q0, Ql*Q8 of a binary 
counter 51 count from 0 to 511, When address input A9 by the class of head and A10 are 0 
and 0, the 0 5 list storage regions (l), When address input A9 and A10 are 1 and 0, the 
512- 1023rd storage regions (2), When address input A9 and A10 are 0 and 1 and the 
1024- 1535th storage regions (3), address input A9, and A10 are 1 and 1, the 1536-2047th 
storage regions (4) and the storage region of the address which differed the 512nd street at 
a time will be chosen and read. 

[0064] Supposing the drive data point which is digital data of the driver voltage signal Va 
which drives a head consists of less than 512 data, four storage regions can be set to 
ROM52, and the driver voltage signal Va of four kinds of heads can be generated. 
[0065] 0 and 0 are outputted. for example, the time of the drive wave- selection means 6 
identifying a color head - as a drive wave -selection signal — high order address bus 55b — 
A9 and A 10= - the time of identifying a monochrome head - as a drive wave -selection 
signal " high order address bus 55b - A9 and A 10=, if 1 and 0 shall be outputted The drive 
data point of a color head is memorized to the 0"511st addresses of the storage region (l) of 
ROM52 shown in drawing 5 . if the drive data point of a monochrome head is memorized to 
the 512-1023rd addresses of a storage region (2) high order address bus 55b - A9 and 
A 10=, supposing it receives 1 and 0 When timing is doubled with printing actuation and a 
binary counter 51 counts up, from the start address of a field to the address one by one It 
increases the data of low order address bus 55a at a time by the 1st street, and the drive 
data point of the 512- 1023rd addresses of a storage region (2) can be read. 
[0066] By signals, the timing and the storage region of count-up or reset are freely 
controlled by the drive wave-selection signals 47a and 47b which are the detection outputs 
of control signal clock enabling (CE) and the clearance (CLR) which are sent out from the 
head drive control means 10, and the head classification of the drive wave-selection means 
6, and the binary counter 51 which is a memory control means can read the drive data 
point of the storage region which is stored in ROM by the way and which was chosen and 
specified which is the need. 

[0067] From the head drive control means 10, if the condition of "0" is sent out to a 
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clearance (CLR) in the pulse of "1", and clock enabling (CE) among the input signals 54 of a 
binary counter 51 It will be reset by the binary counter 51 by the pulse of clearance (CLR) 
=1. Even if a clock (CLK) is continuously supplied until all the bits of the address inputs AO, 
A1-A8 of ROM52 serve as a start address which is "0" and will be in the condition of clock 
(enabling CE) =1, read-out of the drive data point of ROM52 will be in a standby condition. 
[0068] Since offset of high order address bus 55b which is the drive wave-selection signal of 
the drive wave-selection means 6 is imposed on address input A9 of ROM52, and A10, a 
start address turns into the minimum address in the address range of each storage region 
shown in drawing 19 . 

[0069] To the timing of printing initiation of the head drive control means 10, if a clearance 
(CLR) changes "0 M and clock enabling (CE) into the condition of "1", a binary counter 51 
will start a count with a clock (CLK), and the drive data point of ROM52 is read from a 
start address one by one in a clock (CLK) unit. 

[0070] If the head drive control means 10 changes clock enabling (CE) into the condition of 
"0" and the pulse of "1" will be continuously stopped [ read-out of a drive data point ] and 
sent to a clearance (CLR) in the place which the address of ROM52 attained to the end 
address of a drive data point, as for the address of ROM52, it will wait for return and the 
following printing cycle (period of the timing of the ink regurgitation) to a start address 
again. 

[0071] Then, it connects with the data inputs DO, Dl-Dn of a digital-analog converter 53 by 
one to one with a data bus 56, and the drive data-point outputs DO, Dl*Dn read from the 
storage region where ROM52 was specified are changed into an analog voltage signal from 
digital data, and output the driver voltage signal Va. Although a digital-analog converter 
53 changes binary data into analog voltage, the output Va is expressed by the formula (l) 
by the value of data inputs DO, Dl-Dn. 
[0072] 

[Equation l] 



[0073] In Vref, dO, dl-dn express 0 or 1 with the value of each bit of the digital data outputs 
DO, Dl-Dn for the reference voltage of conversion of a digital- analog converter 53 here. 
[0074] An example of the voltage waveform of the driver voltage signal Va changed by the 
digital-analog converter 53 in this example is shown in drawing 11 . 

[0075] Although the axis of abscissa of the graph of drawing 11 is the passage of time, the 
address of the storage region read since the address of ROM52 increases with the clock 
(CLK) of a fixed time interval can also be considered, and the axis of ordinate expresses the 
driver voltage signal Va which is the analog voltage changed by the digital- analog 
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[0076] A wave-like example of the changed driver voltage signal Va is changing stair-like 
on the electrical potential difference twice [ positive -number ] the electrical potential 
difference of condition 113a before electrical-potential-difference change is started, and 
electrical-potential-difference change being the voltage waveforms which are deformation 
quadrilaterals which are the condition 113e same [ 113c and 113d of dive parts ] before 
electrical-potential-difference change is started further by sudden-rise partial 113b and 
the gradual slope rising limb, and having been quantized in the minimum bit of digital 
data for every unit time amount. The electrical potential difference Vq quantized in the 
minimum bit is expressed with a formula (2). 
[0077] 

[Equation 2] 



[0078] Moreover, in the graph of drawing 11 , properly speaking [ 113s of thin lines which 
lap with the driver voltage signal Va ], they express the voltage waveform of a base to 
impress to an electrostrictive actuator. 

[0079] In case an electrostrictive actuator is driven, it is necessary to memorize as data of 
the digit count corresponding to the precision of the voltage waveform impressed to an 
electrostrictive actuator, or the number of bits, and to carry out digital to analog, since the 
driver voltage signal Va which the drive data point is stored and memorized to ROM52 in 
the form of a multi-digit binary number where the weight of a binary number was given for 
every digit, and it was read, and was changed into analog voltage serves as a staircase so 
that the effect of a staircase can be disregarded. 

[0080] Here, return and the binary counter 51 in drawing 5 are the memory control means 
11 of drawing 1 , if contrast with drawing 5 is carried out again, similarly, ROM52 will be 
the drive data-point storage means 12, a digital-analog converter 53 will be the 
digital-to-analog means 13, and the drive wave-selection means 6 and the head drive 
control means 10 will use the same sign for drawing 1 showing the fundamental 
configuration of this example by drawing 1 and drawing 5 </A> . 

[0081] The drive data point read from the storage region where the drive data-point 
storage means 12 was specified is serially changed into the driver voltage signal Va which 
is an analog signal by the digital -to -analog means 13, and power amplification of the driver 
voltage signal Va is carried out to a current required to drive an electrostrictive actuator 
17 with the power amplification means 14, and an electrical potential difference, it serves 
as the drive power ****, and drives an electrostrictive actuator 17 through the 
bidirectional analog switch 16. 

[0082] Although it is required in drawing 1 that the maximum output of the drive power 
**** which is an output of the power amplification means 14 should output a current 
required to drive to coincidence all the electrostrictive actuators 17 contained in a head 5 
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or power If implementation of such a power amplification means is difficult, the same 
driver voltage signal Va is supplied to two or more power amplification means 14, and it 
distributes in a group and you may make it operate an electrostrictive actuator 17 in 
juxtaposition for each power amplification means 14. 

[0083] Next, actuation until it drives an electrostrictive actuator 17 by drawing 12 is 
explained. First, the actuator selection means 15 changes into the nozzle control signal 115 
which controls the nozzle which makes ink breathe out in order to form images, such as an 
alphabetic character and a graphic form, for the printing data 27 in the data stream 25 
send to a printer 1 through the signal transduction cable 21 from the external control 
means 20 explained with drawing 1 and drawing 2 , and it supplies the electrostrictive 
actuator 17 of a nozzle which makes ink breathe out to the control terminal of the 
bidirectional analog switch 16 which carries out drive control. 

[0084] One terminal is connected to one terminal of each electrostrictive actuator 17 with 
which the other-end child was prepared for every nozzle of a head for the bidirectional 
analog switch 16 which carries out flow control of the drive power **** in common to the 
drive power **** at the serial, respectively, and all the other-end children of an 
electrostrictive actuator 17 are connected to the common return (or touch-down) GND of 
the drive power ****. 

[0085] The nozzle control signal 115 is impressed to an electrostrictive actuator 17, and 
drives the drive power **** which is made to flow through the bidirectional analog switch 
16 to the nozzle by which ink should be breathed out (ON), and is supplied from the power 
amplification means 14, and since it is not made to flow through the bidirectional analog 
switch 16 to the nozzle by which ink is not breathed out (of©, the drive power **** will be 
impressed to an electrostrictive actuator 17. 

[0086] If it is a wave as the drive power **** supplied from the power amplification means 
14 showed to drawing 11 , the bidirectional analog switch 16 at the time of switch-on before 
printing actuation initiation The terminal voltage of an electrostrictive actuator 17 is the 
minimum electrical potential difference (0V) in 113a of the condition before partial wave 
113b is impressed. Partial wave 113b is impressed and it goes up rapidly at the same time 
printing actuation is started. An ink room is extended rapidly, and inhale ink, then the 
driver voltage signal 114 changes to the wave which goes up gently like partial wave 113c. 
An ink room can also be extended gently, can mitigate vibration of the liquid ink side of the 
nozzle of a head, and can carry out the regurgitation of the ink droplet to stability at the 
time of ink discharging. 

[0087] Since the electrostrictive actuator 17 is equivalent to electrostatic capacity as an 
electrical circuit, by partial wave 113b to which the electrical potential difference of the 
drive power **** rises, and 113c, a current flows into an electrostrictive actuator 17 
through the bidirectional analog switch 16, a charge is accumulated in an electrostrictive 
actuator 17 and it is charged. In the culmination of partial wave 113c, the terminal voltage 
of an electrostrictive actuator 17 is max, and the accumulated charge is also max. 
[0088] Next, if the electrical potential difference of the drive power **** becomes 113d of 
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partial waves which descend rapidly the charge accumulated from the electrostrictive 
actuator 17 by a current flowing through the bidirectional analog switch 16 to the power 
amplification means 14 discharging - the terminal voltage of an electrostrictive actuator 
17 - descent of the drive power **** - later on - decreasing - just - being alike, although 
set to the same minimum electrical-potential-difference 113e as printing actuation 
initiation before At this time [ nozzle ], in connection with 113d of partial waves which are 
descent of a rapid electrical potential difference, it contracts rapidly and an ink room also 
carries out the regurgitation of the ink droplet. 

[0089] The current magnitude which a current flows from the power amplification means 
14 bidirectionally by change of the electrical potential difference of the drive power **** 
from the electrostrictive actuator 17 to the power amplification means 14 towards 
descending to an electrostrictive actuator 17 towards the drive power **** going up to the 
bidirectional analog switch 16, and flows in the magnitude of change of an electrical 
potential difference also changes. 

[0090] On the other hand, since it is [ that the bidirectional analog switch 16 does not flow 
and ] in the separated condition electrostrictive actuator 17 with the power amplification 
means 14, the terminal voltage of an electrostrictive actuator 17 maintains a value just 
before the bidirectional analog switch 16 is un-flowing irrespective of the electrical 
potential difference of the drive power ****. 

[0091] The bidirectional analog switch 16 is set to this example. Each sources of N channel 
transistor of CMOS structure, and a P channel transistor Connect drains, and make the 
nozzle control signal 115 "yes" and it is impressed to the gate of N channel transistor. If the 
"low" which reversed the nozzle control signal 115 is impressed to the gate of a P channel 
transistor, between the source and a drain will flow, and if the nozzle control signal 115 is 
reversed, the so-called transmission gate where between the source and a drain is 
un-flowing will be used. 

[0092] If a transmission gate is the range of the supply voltage of a transistor as a 
bidirectional analog switch 16, since analog voltage is bidirectionally switchable between 
terminals, it is a convenient switching device, the NPN transistor which is a similar 
function depending on the electrical potential difference, current, or load controlled or 
although the diode which makes the direction of a current of a transistor hard flow may be 
able to be used between the emitter of a PNP transistor, and a collector also in the circuit 
made juxtaposition, there is a fault which cannot perform switch control to the current of 
the forward direction of diode. 

[0093] As mentioned above, the ink jet printer in this example Storage are recording of the 
drive wave according to the classification of a head is carried out in the form of digital data 
at the drive data-point storage means. When loaded with a head, or in case it is initiation 
of printing actuation, identify the classification of a head with a detector, and read the 
selected drive data point from a drive data-point storage means, and it analog-voltage-izes 
with a digital- to- analog means. It is carrying out flow control of the drive power **** with a 
bidirectional analog switch, and driving the electrostrictive actuator of a head as drive 
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power ****, with a power amplification means. 

[0094] The head which filled up color ink with this example, and the head filled up with 
monochrome ink are identified. Although explained with the example which chooses the 
drive power ****, widely The sheet plastic for overhead projectors, The application which 
identifies and distinguishes the structures of a head with a presentation, the property, or a 
different ink regurgitation mechanism of the ink suitable for a specific print sheet also 
including the head which enables the optimal printing for the material of cloth, leather, 
and others etc., and chooses and gives the optimal drive wave is also possible. 
[0095] Namely, according to this invention, it corresponds to the classification of an usable 
head beforehand. The drive data-point storage means is made to carry out storage are 
recording of the optimal drive wave for driving the target head in the form of digital data. 
Since a drive data point is read, it changes into a driver voltage signal and the 
electrostrictive actuator of the head is driven If two or more kinds of drive data points are 
prepared, even if it will be the head from which a driver voltage signal differs sharply Or 
the printer which can choose the driver voltage signal corresponding to a wide range head 
and a wide range form, such as changing a drive data point delicately and 
application! exclusive ]-izing it according to the property of ink or the property of a print 
sheet also with the same head, can be offered. 

[0096] Next, the 2nd example of the ink jet printer by this invention is explained. Although 
the block configuration of the circuit of the part in connection with the drive of the head of 
the printer system in this example is explained with drawing 8 Since the function of almost 
all components and actuation are the same as drawing 1 explaining the 1st example and 
the function of some components and actuation only differ from the 1st example The same 
part as the 1st example is omitted simply hereafter if needed, and a different part from the 
1st example is explained in detail. 

[0097] Also in drawing 8 the printer of this example and 2 1 A printer control means, 3 a 
drive circuit and 5 for a wave generating means and 4 An ink jet head (the following 
explanation only describes a head 5), 11a drive data-point storage means and 13 for a 
memory control means and 12 A digital-to-analog means, 14 an actuator selection means 
and 16 for a power amplification means and 15 A bidirectional analog switch, 17 is an 
electrostrictive actuator, the external control means to which, as for 20, the printer 1 is 
connected, and 21 are the signal means of communication which connects the external 
control means 20 and a printer 1, and each functions of these and actuation are 
fundamentally the same as the 1st example. 

[0098] In this example, the wave -selection means 88 of drawing 8 differs from the 1st 
example which discriminates a head from a printer 1 according to the structural device of a 
head 5. The printing conditions which the external control means 20 specifies with the 
wave-selection means 88 Receive as a sign, the wave generating means 3 mainly concerns 
through the head drive control means 10, and the printer control means 2 controls the 
memory control means 11, the drive data-point storage means 12, or its both. It is the 
means made to change into the address which specifies the storage region of the drive data 
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point corresponding to the print mode which should be read from the drive data-point 
storage means 12. 

[0099] The drive wave-selection means 88 exists as not concrete hardware but a part of 
software which chooses the drive wave used in the case of printing actuation, i.e., printer 
control software which are operating by the external control means 20 connected to the 
printer 1 by the signal transduction cable 21. 

[0100] In the external control means 20 on the setting screen of the printer control 
software of operation the user of a printer they are the class of head including the ink 
classification with which it was filled up, the property of a head or the class and high-speed 
draft mode printing of a form that are used for printing, and highly minute color 
photography printing - etc. - the class of printing image containing a print mode by 
choosing clearly or suggestively The encoded storage region assignment signal which 
chooses the storage region where the drive data point for the class of selected head or the 
class of printing image with the optimal software which controls a printer exists is 
generated, and it transmits to a printer. 

[0101] For example, although drawing 13 is an example of the printing conditioning menu 
screen which are some setting screens of the printer control software of operation The 
selection screen 200 of the printing conditions of a printer the class 202 and subsidiary 
menu 211 of the high order menu 201 which was made to display and was enclosed by the 
dotted line to a head - the same - the printing color 203 and its subsidiary menu 212 - the 
same - the class 204 and subsidiary menu 213 of a print sheet - the same -* a print mode 
205 and its subsidiary menu 214 and The setup key 206 is displayed. 
[0102] If the easy flow about actuation of the selection screen 200 in this printer control 
software is shown in drawing 14 "Subsidiary menu setting" 302 which set up "high order 
menu setting" 301 which set up the high order menu 201 from initiation of "selection 
screen" 300, subsidiary menus 211, 212, 213, and 214, etc. are repeated. If "O.K." is chosen 
by "setting termination" 303 which set up printing conditions and are equivalent to a setup 
key 206 "Storage region decision-" 305 are made from the set-up conditions, the drive 
wave -selection signal to new printing conditions which was changed and was encoded by 
"drive wave -selection signal sending-out" 307 is sent out from former printing conditions 
by modification" 3 06 to "new printing conditions, and it moves to the following flow through 
"degree" 308. 

[0103] If "Cancel" is chosen by "setting termination" 303 [ in the middle of "high order 
menu setting" 301 and "subsidiary menu setting" 302 ], a selection screen will be 
******(ed), it will move from it to another flow through "termination" 304, and the printing 
conditions set up before will be applied. . 

[0104] Since the item which the printer control software is chosen on the selection screen 
200, and is set up cannot necessarily set up all the subsidiary menu item depending on the 
selection condition of a high order menu, the conditions which are not fulfilled and the item 
which cannot be set up add the device of preventing from setting up a display as a blank 
etc., and gives facilities to a user. 
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[0105] The user of a printer is the selection screen 200 of drawing 1 3 , for example, the 
subsidiary menu 212 of the printing color 202 to a color is chosen for Head B from the 
subsidiary menu 211 of the class 201 of head, he chooses the subsidiary menu 214 of a 
print mode 204 to highly minute printing for assignment paper from the subsidiary menu 
212 of the class 203 of print sheet, and suppose that O.K. was chosen by the setup key 205. 
[0106] The printer control software judges and chooses the storage region of a drive 
data-point storage means 12 by which the most suitable drive data point exists, in case the 
user of a printer prints an image in a printer 1 from the conditions chosen and set up on 
the selection screen 200 of printing conditions, it encodes the drive wave-selection signal 
which specifies the field, and sends it out to a printer 1. 

[0107] The head drive control means 10 chooses the storage region where the drive data 
point as which the encoded drive wave -selection signal which has been transmitted from 
the external control means 20 was decoded, and it was specified within the drive 
data-point storage means 12 exists, and reads the drive data point to the address from the 
start address of the field. 

[0108] For example, the drive data point of high-speed printing is memorized about the 
print mode about the class of printing image to storage region (l) 31 of the storage region 
address 34 of the drive data-point storage means 12 shown by drawing 3 . Supposing it has 
memorized the drive data point of high- definition minute color printing to storage region 
(2) 32 If the user of a printer specifies a high definition in a color like drawing 13 as a print 
mode in the selection screen 200 of the printing conditions of a printer Storage region (2) 
32 which are the storage region of a drive data point specified as a print mode are specified, 
and the data which are memorized and are stored within the address section are read. 
[0109] Here, if drawingJLO explains how to send out the instruction made to change into 
the address which specifies the storage region of the drive data point corresponding to the 
class of head and the class of printing image which the drive wave-selection means 88 
should read from the drive data-point storage means 12 to the memory control means 12, 
drawing 10 expresses typically the state to which the external control means 20 sends out 
control of a printer, instruction code, and a printing data stream to a printer 1 like drawing 
2 . 

[0110] In drawing 10 , 25 is the data stream which the external control means 20 sends out 
to a printer 1, and the printing data which expressed with the character code the 
alphabetic character in which 26 is printed by the control instruction of a printer and 27 is 
printed by the print sheet, and 28 are the block-definition instructions of the drive data 
point which is one of the control instruction of a printer. Although it is completely the same 
as the configuration of drawing 2 fundamentally explained in the 1st example if the 
block-definition instruction 28 of a drive data point is interpreted as it being a kind of the 
control instruction of a printer Since it is control instruction with the special function to 
specify the storage region of the drive data point corresponding to the class of head, or the 
class of printing image, divide in explanation of drawing 10 and it has described. It is the 
same as that of the 1st example that they are independent code data or 
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multiple-data-stream of each instruction and data. 

[Olll] Thus, if the head drive control means 10 decodes the block-definition instruction 27 
of a drive data point from the data stream 25 which the printer control means 2 of a printer 
1 received, it will output the signal which specifies the address as the wave generating 
means 3, and it is made to change into the address which specifies the storage region of the 
drive data point corresponding to the class of head and the class of printing image which 
should be read from the drive data-point storage means 12. 

[0112] How to change into a driver voltage signal with the approach and the 
digital-to-analog means 13 which actuation of the wave generating means 3 and the drive 
data-point storage means 12 read from the storage region which had the drive data point 
specified, The current which a driver voltage signal needs for driving an electrostrictive 
actuator 17 with the power amplification means 14, Since it is completely the same as that 
of the 1st example about a series of actuation which power amplification is carried out to 
an electrical potential difference at drive power, and drives an electrostrictive actuator 17 
through the bidirectional analog switch means 16, it omits here. 

[0113] Although the above is the approach of driving an ink jet head by the drive wave 
generated from the drive circuit in the 2nd example of this invention If it summarizes, in 
the ink jet printer in this example Choose the class of head, and the class of printing image 
on the printer control software working on an external control means, and the drive data 
point accumulated in the drive data-point storage means in the form of digital data is sent 
out to a printer as a sign. It is reading the drive data point chosen by the class of head, and 
the class of printing image on the occasion of printing actuation from a drive data-point 
storage means, generating a driver voltage signal, and driving an electrostrictive actuator. 
[0114] Next, the 3rd example is explained using drawing 9 . The places which have the 
composition that an electrostrictive actuator has two or more networks for it, respectively 
in the drive data -point storage means of the wave generating means 3, a digital-to-analog 
means and the power amplification means of the drive circuits 4, a bidirectional analog 
switch means, and a head 5 although each functional block expressed with drawing 9 is the 
same as drawing 1 also with the function and actuation fundamentally differ. 
[0115] It has composition with the network of a duplex expressed with this example by (A) 
and (B), it has two lines, drive data-point storage (means A) 92a which can read 
independently data which are mostly [ being simultaneous or ] different in coincidence, and 
drive data-point storage (means B) 92b, and it has two or more storage regions which each 
drive data-point storage means explained by drawing 3 in the 1st example. 
[0116] And the digital-to-analog (means A) 93 a which changes the drive data point to 
which drive data-point storage (means A) 92a outputs the network of (A) into the driver 
voltage signal Vaa which is analog voltage, the power-amplification (means A) 94 a which 
carry out the power amplification of the driver voltage signal Vaa, the bidirectional analog 
switch (means A) 96 a which carry out the switch control of the drive power Vpa by which 
power amplification was carried out, and the electrostrictive actuator (A) 97 a which drive 
with the drive power Vpa of the network of (A) belong. 
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[0117] Digital-to-analog (means B) 93b which changes similarly the drive data point to 
which drive data-point storage (means B) 92b outputs the network of (B) into the driver 
voltage signal Vab which is analog voltage, Power amplification (means B) 94b which 
carries out power amplification of the driver voltage signal Vab, bidirectional analog 
switch (means B) 96b which carries out switch control of the drive power Vpb by which 
power amplification was carried out, and electrostrictive actuator (B)97b driven with the 
drive power Vpb of the network of (B) belong. 

[0118] Moreover, the memory control means 11 of the wave generating means 3 controls 
drive data-point storage (means A) 92a and drive data-point storage (means B) 92b, and 
reads that it is almost simultaneous and independently the data of the storage region 
specified as drive data-point storage (means A) 92a and drive data-point storage (means B) 
92b, respectively simultaneous. 

[0119] The actuator selection means 15 carries out flow control of each of bidirectional 
analog switch (means A) 96a and bidirectional analog switch (means B) 96b in order to 
make ink breathe out from the nozzle corresponding to the alphabetic character and image 
which print the drive power Vpa and Vpb which power amplification (means A) 94a and 
power amplification (means B) 94b output. 

[0120] Electrostrictive actuator (A)97a and electrostrictive actuator (B)97b are combined 
heads which have two or more partitions [ as / whose monochrome partitions (block) which 
the color partition (block) which loaded with color ink within the same head is 
electrostrictive actuator (A)97a, and use usual black ink are electrostrictive actuator 
(B)97b ] as shown in the sectional view of the head shown in drawing 6 . 
[0121] Although drawing 6 is a sectional view where the ink jet head used for this example 
is easy, the head 60 has the ink room 70 equipped with the ink passage 65, 66, 67, and 68, 
head actuator, and nozzle to an ink room which make ink breathe out from the ink tanks 
61, 62, 63, and 64 and ink. 

[0122] Although the migration direction 181 of a head is expressed and, as for the 
bidirectional arrow head on a head, a head prints a party for an ink droplet to an one 
direction with discharge in parallel with a drawing, printing actuation changes a direction 
for every party, and is possible in both directions, and if the straight line under a head 
expresses the print sheet 182 and a head carries out 1 line printing, it will move 
perpendicularly by the party to a drawing, and will print the following line. 
[0123] Filling up with four colors of the black which is monochrome ink cyanogen and 64 as 
well as [ with the Magenta which is color ink, and 62, it is the same, and ] a yellow and 63, 
the ink 61, for example, the ink tank, of a color which is different on each ink tank, it is 
open for free passage in the ink room 70 in the ink passage 65, 66, 67, and 68, respectively. 
[0124] It is classified according to the color of each ink in partitions 71, 72, 73, and 74, and 
an ink room has the electrostrictive actuator which applies the pressure which it is further 
subdivided [ pressure ] for every nozzle in each partition, and makes ink breathe out, and 
also electrically, the ink room 70 is separated so that the driver voltage signal which 
became independent for every partition can be impressed. 
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[0125] That is, a partition 71 can set up the class of some [ the head drive property that the 
nozzles of each partition differed including the classification of the head with which the ink 
which carries out the regurgitation can demonstrate now the best quality of printed 
character, and combined those properties, or the property of ink by giving a driver voltage 
signal which is different in each if a Magenta and a partition 72 have a yellow and a 
partition 73 has the need as cyanogen and partition 74 black ]. 

[0126] As shown in the sectional view of the head shown in drawing 7 , a head 60 may be 
filled up with the ink of each color, and may be a configuration by the combined head with 
the partial head ****** subhead which the plurality which carries out the regurgitation 
became independent of. 

[0127] In drawing 7 , the head 60 has the partial heads 75, 76, 77, and 78 containing the 
ink passage 65, 66, 67, and 68 and the head actuator to the ink room which makes ink 
breathe out from the ink tanks 61, 62, 63, and 64 and ink. It is an arrow head about the 
migration direction 181 of a head, and it is the same as drawing 6 to express the print 
sheet 182 in a straight line. 

[0128] Filling [ a Magenta and 62 / a yellow and 63 ] up with four colors of black cyanogen 
and 64, the ink 61, for example, the ink tank, of a color which is different on each ink tank, 
it is open for free passage in the ink passage 65, 66, 67, and 68 on the partial head 75 of a 
Magenta, the yellow partial head 76, the partial head 77 of cyanogen, and the partial head 
78 of black, respectively. 

[0129] It drives by the electrostrictive actuator which applies the pressure which the ink 
supplied from the ink passage 65, 66, 67, and 68, respectively corresponds [ pressure ] for 
every nozzle of the ink interior of a room of each partial head, and it is subdivided 
[ pressure ] further, and makes ink breathe out, and although breathed out, since the head 
60 of the structure of drawing 7 is divided into the partial heads 75, 76, 77, and 78 
according to the color of each ink and it has been independent, there is an advantage in 
which each other partial heads do not interfere. 

[0130] In drawing 9 the memory control means 91, the actuator selection means 15, and 
the drive wave* selection means 6 Moreover, (A), (B) It uses in common to two lines. Drive 
data-point storage (means A) 92a, Digital-to-analog means (A) 93a and power 
amplification (means A) 94a are used in common to electrostrictive actuator (A)97a of the 
network of (A). Drive data-point storage means (B) 92b, digital- to* analog (means B) 93b, 
Power amplification (means B) 94b is used in common to electrostrictive actuator (B)97b of 
the network of (B). Bidirectional analog switch (means A) 96a is used according to an 
individual to each of electrostrictive actuator (A)97a, and bidirectional analog switch 
(means B) 96b is used according to an individual to each of electrostrictive actuator (B)97b. 
[0131] Moreover, although the operation gestalt of a drive originally carries out drive 
actuation from which many bidirectional analog switch means and an electrostrictive 
actuator differed, in order to simplify explanation, suppose that it is explained to the 
network of (A) and (B) only paying attention to the bidirectional analog switch means and 
electrostrictive actuator of a lot, respectively. [ as well as / this example / the 1st example ] 
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[0132] The drive wave-selection means 6 detects the difference by the classification of a 
head, or the property of a head, and sends out the drive wave-selection signal which 
chooses and specifies the storage region of the drive data point suitable for the 
classification of the head which should be read from drive data-point storage (means A) 
92a and drive data-point storage (means B) 92b to the memory control means 11, or the 
property of a head. 

[0133] For example, with the head structure of drawing 6 explained previously, one of 
drive data-point storage means 92b of the (B) network to the storage regions is specified as 
the partition 74 which is a monochrome (black) partition about one of the storage regions 
in the partitions 71, 72, and 73 which are partitions of color ink from drive data-point 
storage means 92a of the (A) network, and the data which are memorized and are stored 
within the address section of each storage region are read. 

[0134] It is the same as that of the 1st example that the printer control means 2 wins 
popularity of the printing data sent to a printer 1 via the signal transduction cable 21 from 
the external control means 20. That is, if the data which choose the nozzle of the head 
which makes the signal which controls a printer or an instruction, data, and ink breathe 
out, and are controlled are sent, the printer control means 2 decodes data streams, such as 
code data of the alphabetic character controlled, ordered and printed, graphic data, etc., 
such as actuation of the carriage of a printer 1, a halt, and feeding-anddiscarding paper, 
and sends out control and an instruction to the whole printer. 

[0135] Furthermore, although the equipment of structure as shown in drawing 4 used in 
the 1st example can identify and use the classification of a head, a property, etc. as it is, 
the drive wave-selection means 6 in this example For example, the beam-of-light shield 
added to the head 40 is inserted between the light sources and the beam-of-light detectors 
which were attached in the head mount (or carriage). It is also possible to identify the 
classification of a head, a property, etc. also with an optical technique which detects cutoff 
or an exposure of a beam of light, and identifies a head with a beam-of-light detector. 
[0136] If the storage region of the drive data-point storage means of this example is 
explained in more detail with reference to drawing 14 To drive data-point storage (means 
A) 92a, by drawing 14 , storage region (la) 31a, Classification [ there are ... and storage 
region (na)33a, and ] storage region (2a) 32a - a head A different drive data point based on 
a property etc. is memorized. To drive data-point storage (means B) 92b Storage region (lb) 
31b, storage region (2b) 32b there are ... and storage region (nb)33b, and a different drive 
data point based on the classification of a head, a property, etc. is memorized similarly. 
[0137] The drive wave-selection means 6 identifies the classification of a head, for example, 
in this example by the head of drawing 6 As a drive data point which identifies that it is 4 
color combined head of the partition of color 3 color, and a monochrome partition, and 
drives electrostrictive actuator (A)97a of a color partition to the memory control means 12 
For example, if the storage region assignment signal which specifies storage region (la) 
31of drive data-point storage (means A) 92a a is sent, the memory control means 11 will 
read the drive data point memorized by storage region (la) 31of drive data-point storage 
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(means A) 92a a. 

[0138] If the storage region assignment signal which specifies storage region (2b) 32of for 
example, drive data-point storage (means B) 92b b is similarly sent to the memory control 
means 11 as a drive data point which drives electrostrictive actuator (B)97b of a 
monochrome partition, the memory control means 12 will read the drive data point 
memorized by storage region (2b) 32of drive data-point storage (means B) 92b b. 
[0139] If drive data-point storage (means A) 92a and drive data-point storage (means B) 
92b consist of data storage means set as the same address space Since it is difficult to read 
the data of the two addresses to coincidence being simultaneous or mostly It consists of 
independent data storage means which can read the data of each address independently, 
and a separate drive data point can be read now with the independent address data which 
the memory control means 12 outputs. 

[0140] The drive data point of a color partition And digital-to-analog (means A) 93a of the 
(A) network, Become the drive power Vpa in the path of power amplification (means A) 94a, 
and flow control is carried out by bidirectional analog switch (means A) 96a, and the drive 
power Vpa is impressed to electrostrictive actuator (A)97a of a color partition by it. On the 
other hand, the drive data point of a monochrome partition Digital-to-analog (means B) 
93b of the (B) network, It becomes the drive power Vpb in the path of power amplification 
(means B) 94b, and flow control is carried out by bidirectional analog switch (means B) 96b, 
and the drive power Vpb is impressed to electrostrictive actuator (B)97b of a monochrome 
partition by it. 

[0141] Summarize the electrostrictive actuator of the subheads 75, 76, and 77 of color each 
color, and as electrostrictive actuator (A)97a, by bidirectional analog switch (means A) 96a, 
this example by the head of drawing 7 also carries out flow control, and drives the drive 
power Vpa of power amplification (means A) 94a. The electrostrictive actuator of the 
monochrome (black) partial head 78 is set to electrostrictive actuator (B)97b, and if flow 
control is carried out and the drive power Vpb of power amplification (means B) 94b is 
driven by bidirectional analog switch (means B) 96a, similarly it is completely. 
[0142] Thus, two or more drive data points chosen by the class of head read independently, 
a driver voltage signal generates, and if it compares when it prints by one kind of driver 
voltage between the heads of a property which can carry out things and is different or the 
ink to print, improvement in marked printing quality is expectable [ a combined head 
operates in the state of the always optimal drive, and ] by impressing and driving 
according to the partial head included in the head, or a partition. 

[0143] Although it explained making the optimal printing attain to a color with a different 
ink property, and a head with both black ink when the printer which can choose the driver 
voltage signal of a head was used in this example It corresponds to the head of a different 
drive property according to the purpose which will be printed on a print sheet, i.e., a 
regular paper and assignment paper peculiar to a printer, or the print media from which 
cloth, plastics, a metal, etc. differ further if the technique of this invention is applied, and 
different ink. It also becomes possible to choose the optimal drive wave for each printing 
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purpose, and to be impressed by the head. 

[0144] Since it is not necessary to choose a drive data point when it is not necessary to 
identify the class of head even if a head is exchangeable, it is not necessary to specify a 
storage region, the drive wave-selection means 6 of drawing 9 is omitted, and drive 
data-point storage (means A) 91a and drive data-point storage (means B) 91b should just 
give each independent storage region. 

[0145] And since the memory control means 12 should just read the data to the address 
from the start address of the storage region where drive data-point storage (means A) 91a 
and drive data-point storage (means B) 91b were always decided, the circuitry of the part 
and a printer also becomes easy and the price of a printer also becomes cheap. 
[0146] Moreover, if an external control unit makes the function of the drive wave-selection 
means 6 and the memory control means 12 have as the 2nd example explained When the 
demand to the midst which is operating the general-purpose software called application 
program to make it printing to a printer is Operate the software which controls the printer 
called the printer driver included in the external control device, and the classification of a 
head is chosen clearly or suggestively into the printing conditions of a printer. It can make 
it possible to drive each part of the head divided into the subhead or the partition as the 
3rd example explained in the optimal condition. 

[0147] In this case, printing colors, such as image printing of the copy of a rate and highly 
minute printings, such as high-speed printing, and a photograph etc., a color, and 
monochrome, a print sheet and various print media, and various conditions that can be 
chosen as it by printers, such as a part number, a class, etc. of head, can be included with 
the printing conditions of a printer. 

[0148] These conditions devise the software which controls a printer, adopt a layered 
structure and a default (default) setup, and can make it possible to use it also for a user 
with the advanced technique of requiring a fine setup also of an end user. 
[0149] 

[Effect of the Invention] If the driver voltage signal which this invention offers prints with 
a selectable ink jet printer The head filled up with the head or monochrome ink filled up 
with color ink is identified. Still more widely An overhead projector form, a sheet plastic, 
The structures of a head with a presentation, the property, or a different ink regurgitation 
mechanism of the ink suitable for a specific print sheet also including the head which 
enables the optimal printing for the print media of cloth, leather, and others etc. are 
identified and distinguished. The optimal drive wave for a head can be chosen and given, 
and if it compares when it prints by one kind of driver voltage signal, improvement in 
marked printing quality will be attained. 

[0150] Moreover, if the driver voltage signal which this invention offers prints with a 
selectable ink jet printer, since the drive data point which changes and reads the storage 
region of a drive data-point storage means according to the command of an external control 
means in a print mode which is [ printing / highly minute printing or / high-speed ] 
different can choose, it becomes possible to impress the optimal wave-like drive wave in 
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each print mode, the engine performance of a head fully pulls out also in a different print 
mode, and the best printing becomes possible. 

[0151] If an ink jet head drives with an ink jet printer with the selectable driver voltage 
signal which this invention furthermore offers, between the partial heads of the head 
constituted from a partial head from which a property differs including an ink property Or 
the optimal driver voltage for each during the partition of the head divided into two or 
more partitions can be given, the regurgitation of the ink can be carried out, and when one 
kind of driver voltage is given and printed to all the electrostrictive actuators of a head, 
improvement in marked printing quality is attained. 

[0152] Moreover, it enables a user it is not only to make into the structure of identifying 
the class of head, but for the ink jet printer with the selectable driver voltage signal which 
this invention offers to choose the drive wave optimal as a setup of printing conditions for 
printing clearly or implicitly, and to impress it to a head as software of an external control 
unit. 

[0153] The ink jet printer with the selectable driver voltage signal which this invention 
offers In order to change the wave and electrical potential difference which drive an 
actuator, change supply voltage, or It is that the purpose is attained only by changing the 
drive data point which does not need to change the passive circuit elements of a drive 
circuit body, and only merely changes and reads the storage region of a drive data-point 
storage means. The printing quality of an ink jet printer can be raised, the application 
range of ********** can be extended, the application of an ink jet printer can be expanded 
further, and the effectiveness of this invention is large. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry to which it is concerned with a 
drive circuit in the 1st example in the ink jet printer of this invention, and a drive 
wave-selection means exists in a printer. 

[Drawing 2] It is a mimetic diagram explaining an example of the data stream which a 
printer receives from an external control means in the 1st example in the ink jet printer 
of this invention. 

[Drawing 3] It is the block diagram showing the configuration of the storage region of a 
drive data-point storage means in the 1st example and 2nd example in an ink jet printer 
of this invention. 

[Drawing 4] It is the sectional view showing an example of the structure of a drive 
wave-selection means in the 1st example in the ink jet printer of this invention. 
[Drawing 5] It is the circuitry Fig. showing an example of a circuit which generates the 
driver voltage signal used for the 1st example in the ink jet printer of this invention. 
[Drawing 6] The structure of the head used for the 3rd example in the Inkjet printer of 
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this invention is the sectional view showing an example of being the single head 
configuration divided inside. 

[Drawing 7] It is the sectional view showing an example which is the partial head 
configuration into which the head was divided with the structure of another head used 
for the 3rd example of a thing in this invention ink jet printer. 

[Drawing 8] It is the block diagram showing the circuitry to which it is concerned with a 
drive circuit in the 2nd example in the ink jet printer of this invention, and a drive 
wave-selection means exists in an external control means side. 

[Drawing 9] It is the block diagram showing circuitry with the double network of a drive 
circuit in the 3rd example in the ink jet printer of this invention. 

[Drawing 10] It is a mimetic diagram explaining an example of the data stream which a 
printer receives from an external control means in the 2nd example in the ink jet printer 
of this invention. 

[Drawing 1 1] The driver voltage signal of the 1st example in the ink jet printer of this 
invention is a wave form chart explaining being the wave of the analog signal which 
changed the drive data point with the digital-to-analog means. 

[Drawing 12] It is a circuit diagram explaining drive power being controlled by the 1st 
example in the ink jet printer of this invention by the actuator selection means and the 
bidirectional analog switch, and an electrostrictive actuator driving. 
[Drawing 13] It is drawing showing an example of a screen which sets up the printing 
conditions of a printer with the printer control software of an external control means in 
the 2nd example in the ink jet printer of this invention. 

[Drawing 14] It is drawing showing an example of a flow chart which sets up the printing 
conditions of a printer with the printer control software of an external control means in 
the 2nd example in the ink jet printer of this invention. 

[Drawing 15] It is the block diagram showing the configuration of the storage region in 
two or more drive data-point storage means in the 3rd example in the ink jet printer of 
this invention. 

[Drawing 1 6] It is the circuit diagram showing an example of the drive circuit of the ink jet 
head of the conventional example. 

[Drawing 17] It is the wave form chart showing an example of the drive signal wave form 
of the head in the ink jet printer of the conventional example. 

[Drawing 18] It is the driving signal of the head in the ink jet printer of the conventional 
example, and is the wave form chart showing another example of a drive wave. 
[Drawing 19] The table showing a different storage region divided for every 512 data. 
[Description of Notations] 

1 Printer 

2 Printer Control Means 

3 Wave Generating Means 

4 Drive Circuit 

5 Head 



33/34 



Japanese Publication number : 10*329313 A 



6 Drive Wave-Selection Means 

10 Head Drive Control Means 

1 1 Memory Control Means 

12 Drive Data-Point Storage Means 

13 Digital-to-Analog Means 

14 Power Amplification Means 

15 Actuator Selection Means 

16 Bidirectional Analog Switch Means 

17 Electrostrictive Actuator 

20 External Control Means 

21 Signal Means of Communication 



[Translation done.] 
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[oo4o] 0 2 (i^SFP*j»^ia: 2 o^^^y > 

80^- ^ JiJco^T« *KM -t Z> ft l^x - * ?iJ S:**W(c 
gLT^6iT*fc5^\ 2 5 l4^fflS#Jffll#a 2 0 *«fS -f- 
fiaS^— ^U2 1 ^Lt/y >^ 1 i:^t^)f-^ 

m^L<D"f— *mx#>v* 2 eny*}) >?&Mm-rz>m* 
<D$m$j^, 2 7 &%im7*—*mx\ /y^i ^husb 

[0 0 4 1] ^fflffl»fg!2 0^/y >?<DMffl, 



(9) 
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[0 0 4 2] *3SMirB8^S^>^^3i3/ b — y K&itt 

ISsWlfcXy ^^SJ»^&2 t#««gXn y^MfcSV^ 
L-C-tixb^aSSSLrBi^Lri^dS, ^ttb^^i" 10 

[0043] &-r, mm^fkscommm^-^m 

^»^T*fc5S*lb«3Eff^Va£, ^Wfit^iLT 

iCOROM, t"— ^©ttft^pJiiPROM, *>5 
i,MiX!J >^<0*»SA©^(^*Bffi N *a*J»^»2 0 

o®f «? St^iaoti* cot*— *re«^ifc;&s{£ffl-e£ 

[0 0 4 4] £ fctciSBft^—^lElt^ai 

|g»»^-^^fEitr*#si^>rxcoiE«ffl« (i)3 

1 , Ett«« (2)3 2, • • • IBtftffltS (n) 3 3 £ 

* 6 mthiSLMT*— * *IE* L T fc 5 0 so 
[0 0 4 5] ^ y SJW^S 1 ltii3 LfciZftiK 
JKt*— *E«*IS:i 2 T'fc 5 R OMWf-«T©Ef «« 
( 1 ) 3 1, E««« (2)32, ■ • • Eft** 
(n) 3 3 KL-^3 4±«M»t5I £/^pJb£ 

[0 0 4 6] 6 fi^T >^ ^xy h^y 

K^/yy^^ft^i:, -f^v^y ^ Kco« 40 

[0 04 7] #|ME#|l;:&ffl LfiiESjiS^tR^ 6 <D 

fcStl»tixtfJ:v> 0 so 



16 

[0 0 4 8] !2»jfi7gSiR^IS: 6 fill 4 d^i" J: 5 
if«r»S'J"t-S^^ K«gUS£>r>*^:y h^y K<Z>« 

^3/ K4 0^|^StJ-t5-^ K«B'J«tt:^5> K4 OMKIt 
btlfzWim'XlktcteM4 2 a , 42bT'fe^ «a»te 
XII V^cD— y K&«9tt#-£ (S^tU^v 5 ) 4 1 
l-Ktte>nfc»SU?>:^fe(i*4 2 a , 4 2b(Dt«^ 
^{±l-r5^l±1^4 3 a , WiftW4 3 b i pT»a^4 4 
a , B30Sj&4 6 a , i3 «fc pT»S/& 4 4 b , H3£Sj£ 
4 6 btfc§ e 

[0 0 4 9] — y VZ^y KBlStttt^M 1 K3£*"T£> 
-^3/ K<^BRS"J^*fc(iai4 2 a, 4 2 b SrX 
y >^ l ^ KBt ?>f+ (■}■■& 4 l KBi!9ttttfc«fcUJttU 

3 a, «Hj#4 3b©±T»i1?ftffllt, ^t±3^4 3 
a, 4 3 bi:iUlt$)5^ig^4 4 a <lr@Sg^4 
6 a, &&Xf^Wl&J&4 4h b&fe&&4 Gh k<Z>m<D 

[0 0 5 0] f^S'JTC 42a &fe&i~tl&s<* 45a <D§1 

£oXWittiW4 3 a HBWBiJ?t4 2 a UUfASixT, 
RlftSWM 4 a ti±dSf9H3£SE^4 6 a £<Z>R8(i, "t*jfe 
^^ESffi^m^ff -5§-4 7a, 48a <i»»*t1R^ft 
9, — ;S\ MfeS'J5t4 2 b^J; 5l:iSa s *XT^*U£* 

4 5 b(iJR«l"C#-f«lttH*4 3 b, ^ftg§jft4 4 bfST 

^ofc^^-eH£SijS4 6 b ^©Wt?. -r^t>^HS)iS 
^I^if#4 7 b, 4 8bf»tli:/^ 0 

[0051] *ns6ey^«s'JK««:flEffl bfcas»»^ 

K#a6Ttt, ^ (DmW]&WM#lit^r<DM 4 7a, 48 
a <h ^ 0—^(DmW)&WM$R\t^-(Dltf 4 7b, 48bt 
fe 5 2 »<?5ft#©ttffi-eja314:fitf r i: (c X ott* 4 

^ 8 S^co— K *«sui- s r <h ^ ^ ft 5 r t fi 

[0 0 5 2] SEBijSe^aK^ia 6 (DlHijb^ff^^if-^O 
»47a, 48aH7b, 4 8 b fl^ y ffrJ^P^Jfc 1 

ltc^^tir, ^*y«»fsi i \t^y K4 o^ajsu 

[0 0 5 3] F'J^t^, ^^—3/ K^IH^^M^-^^ 

in 3 ^^i-iiftK^^-^ffiift^a i 2 ©Eis«r k 
^3 4©E«9tt (i) 3 i ictsti^ix-c^r, 

^n-^-^s; K^KftSt^— ^»iEtS«« (2) 3 2 
eft 5o 

[0 0 5 4] fe5VMi4*3£cQBlBdffl» (J^ < fi^— 
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[0055] ^-^yftijffli^ai i tizsijfi^x-^iEit 

JET-fc§ilEB«EfS#V a Z^ZL-tzmm^® 3 (O 

[0056] ^mmmxnm s t^-r <t 5 
^3{i^^y»^iiT^i)^ty (2it) ^ 10 

5 1 ^»SK^x-*lE«^IS:l 2-C&5RO 

M5 2 i:r^^^ • r^-D^ai^a-e&s^>f -m; -r 
-c^y vmnmm^&i o^b?* y$ (clk) , ^ 

n^x^-7> (CE) , ^yT (CLR) 
tbTl^T. y<^-t]) X 5 1 fi^ n y$ (CLK) 

AQO, Ql, — Q 8tC2itffi^ttS^|-r^ 9 \fy h<DX 20 
!>^t0 35^5 1 1 iz1?&jJ V V h~C#. ID 3 (C^oit 

[0 0 5 8] ^^-T^-y^^V^ 5 10A*fS#5 A (DO 
% y 9 xi y 9 — fl, (CE) fi^-Y^-y ti^Zs* 5 

(CE) 2* "1 (W) " ^IWftt^^yhT^ 

^*i-^Sji9ft-^T*fci9, ^yr (clr) wc "1 
>r) " ^sivw-^y 5 ico^^mi^ 

0, t4fc%HJ*Q0, Q 1 N ~Q8^f^T0(cyir 30 

[ 0 0 5 9] BftSTK-r — ^tEtt^Ifcl 2te^<o^co 
HZB«^7 f - * Stttv^ IB*€H« SrfiFO ROM 
5 2T% -t(D7K^A*l±A0, Al, -AlO^T' 
(75 1 1 tf y MUrict'OSife^b 2 0 4 7#ifi*"T?;flSji5E 

* 5 1 . 6 . — y KJHSSbftiJ 1 0 

So 40 

[0 0 6 0] ROM520TK^AAA 

0, Al, -A8 ^y<^-T]) id V 5 1 (D&Mt^Q 
0, Ql, — Q 8 tT#LT 5 5 a ic iot- 

3/^ (CLK) (a^^^FTy^oTTKl/^ 
^MLt, ROM5 2lift*fW47K^0^5)5 1 
1 *T*^<-f 5 1 (CctoTffl^^tLT^— 

[ 0 0 6 1 ] 0 4T*ttWUfci2»ifi?Ba«^® 

6<om*"C-feSffiftjfi?Ba«ffi-^C0*|-4 7 a. 4 8a*5 50 
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t tO ; 47b, 48b^H47a, 4 7 b £JgJjL 5 6 , 
5 7T'liVCCl:^7y/gIU, 
*i6©(fi*(Offl^4 8a, 4 8b^t^^ i4 
CO^tbg^C4 5 a *fcfi^B>8L'£4 5b^y K4 0O 

Wtaotty (EH) , *y (H) «i^4 7a 

*fc(iffl*4 7 b (i^tt^rtb "0 (n— ) " "1 
(✓W) " 2t'^h^llfft*fcl)lW^ 
iitR«-S§-4 7 a , 4 7b^ft5. 

[0 0 6 2] r <£>5E»S?K»«« ^-4 7 a N 47b &± 
fiT 5 5 b t LTROM5 2 COT K^A* 

A 9, A 1 0 \zmM.-f&h, ROM5 2©7K^liT 
ffiT \tls*s<* 5 5 a COT Ah —A 

8 ^-^s/ K^ffiHtcJ: f3StR$Jix*:±ttT 5 
5b©7K^AAA9, A 1 OcofiliC J;oT, 019 

[0 0 6 3] HIl 9tC^-TJ: SOW -TV tf 

5 1 CDttl^f ^-Q 0, Ql, ^Q8iS0^P)5 1 
^7K<^iai:J:57Ki/ 
7.AAA9, AlO^O, 0£>&3FI*0~5 1 l^i&cOf£ 
ffitfg% (1) , T Kl/^A^jA9, Al 0^1, 0cOB# 
512 — 1023 #Jffi<E>lE«1g« ( 2 ) , T K X 
*A9, A 10*50, 10Wil 0 2 4-1 5 3 5t* 
cofEtltfpigt (3) , 7K^AM9, AlO^l, 1 
O^iSl 5 3 6~2 0 4 7#ifeOfEttffltt (4) 5 
1 2#ifi-foS*ofc#«fe(73EtSffl«SraKL-Ctt^W 

[0 0 6 4] KSrlgWi-t* SiM6«EEfi a «)7^ 
^yu-r — fXfo&mWi&Mf— 5 1 2i@^F^cDT"— 
^TlflfSSixTt^S^i-Si:, ROMS 2(C(i4ffl©15 

ts««^K3g-e* r 4 mm<D^ v Y(owmn&\%^ a 

[0 0 6 5] fi&J&fi, iEBS^iltR^6^^^ — ^ 

/^55bf:A9, A10 = 0, 0*ttJ*L, ^7^n 

7Kl/^55blIA9, A10 = l, 0%tti£)'tZ> 

^tROM5 2CDfett^^ (1) COT K^0-5 11 

— ^^IS®^^ (2) COT Kl/^5 1 2-1 0 2 3||lfe 
t^E1SL"C*3tttf, H7K^^55b^A9, A 
10 = 1, O^gllTtir-TS^ ^nJ^UWr^td^-Y 

^^^-c^^-r^y jiy>? 5 1 ^^yh7^yt^ 

ir^^co^^ — NT Ki/^^b^> KT KU^*"CJR 
^ TfeT K U^./^^ 5 5a cOx — ^ 1 #±tH"f oif 
LT^)#, IStft«* (2) COT KU* 512 — 1023 

[0 0 6 6] Kffitifflffl^a 1 o^bagastLSftij 

Wff^P^^^-^ (CE) t^U7 (CLR) 
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f2»JSff$a««-^4 7 a, 47bCJ;oT, ^ * y flUjft) 

[0 0 6 7] ^s/ KIE»»JW^S1 O^fc^-^y 
>^ 5 1 (DAMf 5 4 CO 5 ^ V T (CLR) ir. 
"1" <Ds</UXk#v — yju (CE) ft "0" 

(CLR) = l<Ds<juxx~!)1zy h£ti1tftm\ztj:*)* 
ROM5 2©7K^A*A0, Al, ~A8<D-T-<T 
CO fcf y h ^ " 0 " Xh 5^^^b7K^i:4^ ^ n 

y^3L^-f,V (CE) =l^Il:^^^t^P>7^ 

(CLK) iSSiiatL-CWif&Sixrfe, ROM5 2COHZK] 

[0 0 6 8] ROM5 2©7K^AAA9, A 1 0 tC 

K^/<^ 5 5 bcD^i?;/ h ;&s»lt P>;ft/r 1*£<£>-C\ 
— VT Y\s*Y$M 1 9 ^bfc#IE«««OT Kl/ 

[0 0 6 9] — v K©»*j»^a i o ^si^=BB*fr<7) * -r 

^ >^T\ ^ y T (CLR) « "0" . 9 n y # 3^* — 



-?JV (CE) ft- "1" <£>#tf§[^1-£<!:, -'M-^y 
nil^n^ (CLK) (U:oT^^> h*BB*6L 

b*uy# (CLK) ¥{S-e)(BftK^mSttSo 
[0 0 7 0] ROMS 2<DT K U^aSjEtbStfl^— # <D 

Sl0i^n>^x^l/ (CE) ft "0" (D^m^ 

T (CLR) [C "1" <Ds-i/l'Xffij£tbtlZ)k. ROMS 
10 2<7)7H>^tWt>^^-h7H>^Cji^ &<£>EP^ 

[0 0 7 1 ] g^t, ROMS 2 0jft££;h,fcBE*ffltt 
^btt^mSttfcilHftSt^— ^tU^DO, DL -D 

Dl, -DnCf-^^5 6i:J;oT-?Ft-T«^ 

s 3 fi^w^- y t*-* ftr-^-D ^mjEt-^-r 5 

2*, ^fcti^VateT*— ^A*D0, Dl, —DncOft 
20 icJcoTs*; (1) xm$tiZ> 0 
[0 0 7 2] 

[fti] 



Vo=Vref-(d n -2° + d 1 



[0073] Vref te-rv^A- • T1ruif& 

««5 3^X»^S2PKJE*> dO, dl, - d n 12 

[0 0 7 4] ^SljBEW^ioftST*^^^ • T^n 
«5 3^«toTaE«IStLfci2»«ffift-^Va(0«EES?g 

<D—m&m 1 1 i-^-To 

[0075] mi i<o^7 7<o«tt(iNFM<oSiB"t?&S 

^ — S^MMBS^^ ta (CLK) tc J: oT ROM 

5 2 or Kw^dSit*Pl-S(0^tt^ai$ix5IE«ffltto 

»«JE«*V a **LT^5o 

[0 0 7 6] 3C*Six^lb«ff«-S-v a <om&<o—m ao 
ti, «JE3E{k35 s M*&dixsS(rco«lSi 1 3 a, mJE^ft: 

a s SUb#t-ffl5# 113b, «fS^±#8F|5^ 113c, «l» 
#cfigl 1 3 eT*fcS2E?gEg3aJK-Cfc5«JEi8L?B'T?fc9*. 

hT*4^-{t*tLfc«EEVq(ia; (2) r**S*bS 0 

[ 0 0 7 7 ] 

[«2] 

50 



►•+d 1 -2" (a " 1) +d 0 *2" B )/2 

=*(1) 

Vq=Vref-2" (ll+1) 

* (2) 

[0078] ^fc, mi 1 co^^^i'jo^r, unburn 

ff-^V a 1<zmteZ>mBl 1 3 s(i**<ce>(i, Iil7^ 

[0 0 7 9] SEiftjfi^^-^fi, #«ffe(^2it3»^fi^ 
SrO*t^**ff2ii»6r>?KT*ROM5 2 KftWi, ffittUT 

-i-va^isajBtt^so-c, j£mT?^~^-?zmM 

[0 0 8 0] Ht\ *||JEW(DS*W*«fi8**LT 

(t^/^-Y^-y^^^^s l^i^^^yw^i i 

T?fc!9, fpHtt-ROMS 2tmW\Wmf—^WA^WL\ 
2, risf/ls . T-^d^^S 3^^^^^ • T^-cr 
1 3 T-fc 9 , SE»R?e58«#a 6,^s/ KK 

So 

[0 0 8 1] ffil&St^— ^IE«^S 1 2 ^Jt^^nfc 
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r^^-^ 1 7 5„ 
[oo82] eii m*3^"T\ i 4 omtix* 

[0 0 8 3] Ml 2CJ: ^)l£ir^f ^x-^ l 7 
5teE!i, |g|2S:torRMU^ffl5#jai 

^2 o x t om-^Bm^r—y^2 1 ^tt^y 1 
y x^&mm-tzs x^»jiBfs#i 1 5tc^LT, 

[0 0 8 4] iHftm^Vp^^ii^JfflJ-r^^^^T^n 

^Tffii^;rtVpO#»*Mii (£>5i^tt:ffiJffi) GNDl: 
[0 0 8 5] yX;i/|J«f^l 1 S^y^^pitii^tl 

ttm^V p MlT^faX"^ 1 7tcHWJDLTl|E» 

^x--y 1 7iC|g»m*Vp(iSlAD$n<Cl^i:fCft 

So 40 

[0086] «**iiH#ai Afrhmzzth^mmmti 

V P ^ fclx.wnai 1 t-^LfCct 5*jfi7KTfc*Ui. 

mi 13 b&m\\£tiz>$i<D$kn<Di 1 3 a tihswe 

(0V) -Cfct). PP^»^S|a^sttSi:I^B#(ca»S 
iii3bMD^tl«:J:#U MMl^i/fm. 
dSt£KLT-f ^MAU iBc^T, 1 1 

4 i l 3 c co £ 5 (c«8^t^±fl."rsjffi?g^ 
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[0 0 8 7] jest 3.^—* 1 7^«siiHiKi ir 

#t5S»ifi«113b, 113ct(l MTtD 

asswxiz^ jEmr^^^-ni-^i 7 as 

l^^o 1 3 c^*»aiS-C«EE«T^^- 

-^-^ 1 7^fiB^«lE(***-e, t«S^««ft)* 

[0088] mmmji v P ^m/E^^i-^T-r 

113d dfcS EtT^f^x-^ 1 7 

1 4^^^^r^r^D^^-r ^1 6 

iT^faX-^ 1 7<DSB^mffi(«H»«*Vp(7>»T 

5»»a»i 1 3 d ot^ tfcftjR^JRfi Lt 
[0 0 8 9] MJj\*\T1-v?X'{ y^l 6 

v p ds±#-rs*rfi]T*(i«*iti|ii^ i 4 j&>£>ffiR7^ 
& l 7^b«**iiH^ia:i 4 — iriHBm^V pco^jEco 

[0 0 9 0] —j5. WjjfaTi-u?X4 y^l 6 ^*a» 

7WY)M£titiWimxfrz>frb, mmmtiv p corns 
^bfEir^f^x-^i 7(DSS^«jE^^*rRi 

[0 0 9 1] ^fp]T^P^^-r s/^l 6«\ *SHSW 

^■vv^/i- h ^ ^^y^^coy— h(cyXyu#j«fS-^i i 
assgiiu yx^*j»«#i i 5*rRte-rs^y-^i: 

[0 0 9 2] ^*[pjr^-n^^ le^it^y 
CO xi ^ y# t =i l^y ^ PbK^ h^^i/^&iDMliMjjfafc 



(13) 
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\ZttLXte*«< y^mm^XZ te\,^&tfh% 0 

[o o 9 3] £x±<d£ *nt&m\z&tt 

^y YzfV>$&, — y K^aSU^JCCfclEBS^*^ 
*6^BRt-tftffi»J-J;o-C-y K<a«J3U&«B'JU 

y^ic&vxmshntiv P zmmmmi^x^ 10 
[0 0 9 4] #nffi#j-ete#7— - r ^^***ufc^s/ 

[0095] *3gw(c«tixtf, feb^c«)fie 

HHitj-r £ <£> *ig * 7* v> * ^ — * <£>7K T*I* 

5AyKi?fcott, ££.1*1*1— — y VXhmm&B^ 
&>f >^ oWtt^HUBUfflSK^Wttt-^ i:ta»i:« 

ffl«i;:*tiS bfcHBi«E« 

[0 0 9 6] ^ilci^^^^^xy > 

<D?vy$mmt.ms*h^xmmirz>ft, izt/vzo 
mkmftz>tittx-ibz<Dx\ wt, si^j6«i^Iri« 

wa^(i^BtCJCbTlBW^&5tMi«lll&bT, $1© 40 
S«*«i:»*5»5>Ho^TI¥b<RW'i--6o 
[0 0 9 7] 0 8tC*3V^Tfc, 1 te#^J£0!l<£>:/y > 

l:-^yK5i:fit) , l Ki^^eyftiJffli^a, l 2 t«E 
ftK^-^Ett^lft:* l 3IJf^^/i" T^-d^SI 

3Ma\ i 4 1 siar^^— 

*8BfH»^&, 2 1 (i^fflS#J«#®2 0 ir^y 1 * so 
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[oo9 8] *ntEW(i*5^T(i, si 8 ©jgt?ea«^a: 

8 StS^y >^ 1 ^r^y K5 0«5gW*««l-J:oT— 

8 8\z£vXftUfflm^&2 0dS*g^i-SBlJBiJ*fr*, 
yy ^^*H»^ift2 36S«F-§-i: trgjflt^y KKftftJ 

^ffi^SrfHfSbT, Ia»&®7*-*E«3Ma:i 2^«b 
B5^ttl-r-<#HiBiJ^~ K^M/SbfcKWJfi^-^oE 

[0099] mmmmtR^wz 8 8 fcrnttw*^— k v 

2 l tcJ:oT^y 1 tdjfiJBE$tbfc^«FP»Jiai^2 0 

r-tb^bri/^^y >?mffly ■? v z^ro-Mt br 
fiq£b-ci^5o 

[oioo] ^Hfpsjai^©2 o ^^o^r^y >#»my 
y h$~T<DWti^j£mm±x~7v>*<D&mm&* 

K^tfffByH«^aii^M^«(cfcsvMiiiS^«j^a 
^^n7t— ^ KoasfcsiMisiBiJiij*^)as(-*a* 

SZ»iK^x-^©#ffii-5El*ffl«*a«^5W^kb 
[oioi] ^ij^t^ mi 3ti^y v^^jffliy^ h^o: 
m<D— e»jr*&s^, ^^oHiByifeft^3S«iiiffi2 o 

0&*^$^T^j»T*fflofcJiffi^=.=.— 2 0 

y K(?)1S2 0 2 ^CQTfe^ ^^-2 11, l^b<Hl 

B"J£2 0 3 t^<DTitL^=-^— 2 1 2, [^b<^lB'J^^ 

-K2 0 5 «©W=a-214, ^rbTga^^ 
V2 0 6dS*^§tLTV^So 

[0102] z.<o-f y i/ppmyy b v ^TxcomtRm 

S20 O^lb^tcoi^-rfB^Jte^n— SrEI l 4 l^-f 
ir, "a^©®" 3 0 0(D|^bi:lii^^a-2 0 1 
"±ft^^rL-^^" 3 0 1, Tli>-^- 
2 11, 212, 213, 2 14* if £ "TfiC 

^^^-1^^" 3 0 2^r< tJilbTPPB'J^^K^Srfi 1 
^K^^>2 0 6 twtBSi"S "t£^T" 3 0 3T 
"OK" SrS-Sit. B9:^b^#^e> w E««*<Z>*ij 
Wr M 3 0 5^*^ttT^«rcDfPBiJ^f^b "^TSiB'J^fr 

-^5E w 3 0 6t*fu ^wm*^<D$tm. Z tlX , u m 
mmm$im-%-m&" ^oixn^i^^wmmm 

6 0 



(14) 
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[0103] U ±&*~~-&7E" 301. "Tfc^ ~ 
^-t£5T' 3 0 2<D&^&£X$ "H*»T" 3 0 3t 

"C a n c e l " iSWWiS 1*111*7 IT "» 

7" 3 0 4£fiTSiJ<Z>:7n— » 9 , fiAHtfliiR^ LfcPP 

[oio4] yy y^WV7 h i?3iT*ia«®ffi2 o 

iot fi^-f L 1) -T -< T <7>Tffi * - ^ — ^ g 3&SR^ffi 

f£ fe^S B fi*^ * 7 y > # t LT^t £ ft V ^ 5 ( 10 

[0 10 5] y^^lWii 3©a«Hffi2 0 
0T\ ffJx.l^y K©fflB2 0 1 (DTfi^-^-— 2 1 1 
3&>P>^ y KB*. BUS"]^ 0 2 <DTtiL 2 12^ 

e>#7-Sr, HlJBSiJffl«^a« 2 0 3(7>Tfe;*~^-2 1 
2^b*l3E*ftSr, WJ^— K 2 0 4 (DT\tL^=~^— 2 1 

[0106] y ]) >?Mffly 7 h ^Til^y >?<Dfe 

m%&wm0iWr<om$mm 2 0 ot«, ts^L^ft 20 
[0107] vmnmw^® 1 0 ^ ^mj^^ 

»RLTllZ»«t^-^fa«^ai 2rtO^^$ttfcl^ 
— ^coBE^-ttSUSrisrft ? c 30 

[0108] mz.&. wmm&<Dmm^m^Tf%m^— 

BiK^-^iEit^a 1 2 <z>ie«s«T k^3 4 cote 
ttffitt (1) 3 1 ^ia«ur*>!9, ^D^ifi^co^^- 

PPBiJ^aaBiK^-^^iEigS* (2) 3 2l^fEltLT 
feSir-TSi:, 7*y >#<Dfemm&7 p V >*<D$lM&1fr 
<DiItRM® 2 0 0 "C^JB'J^E— K£ LTIU 13^)J;3 M;*; 

izmw*teMT-*<D&»mm^&zft»m& (2) 32 

£ x - * (DWiZhlti L Srff 5 <£> "C fc 5 o 
[0 10 9] rCT\ ffi»JK?K31«^8 8*s^^yftij 

SfSi 2(^jE»iK?K7 f — ^Eltt^ai 2a>5>tt^fcti"*- 
^itiit5^:ov^ii OliiotKWtSi:, HI 

1 0 iaei 2 £ 2o^7 p yy^ic^ 

[0 110) il0f:jo^t, 2 5 H*»M»3M6: 2 0 so 
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KT'f Lfc^f"^, 2 8li^y >^(DftJ^#^60l 

^x-^o^m^^2 sts^y >^<omw^<o— 
\.izm2(omf8.k±<mcx-3bz>&. ^y h*<omm^ 

^- * (i^co =3 - Kir- * * it nm^(o^~ 9 nxto 

h^thmi (Dmmm t m cxh& 0 
[0111] rcD<£ 0 hilt, — y vmmmm^WLi 0 

?U2 5^5>iSttiK?K7 ? -^(Offi«ffiS^2 7Sr«R-T 

5 1 mm±^m 3cr k zmfei-zm l 

[0 112] iR»3g^J^3 0»^ 82»jfi^-^lE 

£^xmw)mi£m j £r^&-tz>jjm, mmm&m^m 

t * o < i^«-e fe 6 co -e r r -efi^K-f 5 . 
[0 113] J!^Jb^*^^(^S2 0ll3f6fl»J^J3itS12» 

^m^v? mzxmm£fox\t^mmm^ 
v*T±x^y v<DmM^mmm<Dmm*m]RisXft 

[0114] ^3ooms0ij(co^r[H 9 Srffli^r 

RWtSo B 9 "C* Lt tif u ^ ^ t 

[0 115] *HJ£0»J"C(i (A) , (B) "C^SixS — 
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nz»«t^7 f -^E«^& (a) 92a tmmmi'r-? 

KtS^Ifc (B) 9 2b©31^ ^Erix-fnoSsB 

[oii6] ^lt, (a) (D&m.temm&Mv'-fm 

(A) 9 2 a^ta*i-SK»ia[?g-r-^*r^n 
^«J£"CfcSW»«JEfB#V a a H»t5f^^7V * 
T^n X^&3M£ (A) 9 3a, f2»«ffi«-i§-V a a £ 

(a) 9 4a, mjommzti « 

4 yf^WL (A) 96 a (A) 0^*E(7?SHift«* V p 
a "CiH!j£*L5]£«T ^=.31 — * (A) 9 7aW 

-So 

[0 117] (B) O^^iiigHj&^x-^fStt 

^ (b) 9 2 *&}&tt%mm&wf—**Ti-*if 

■^n (B) 9 3b, #V ab^rt 

(b) 9 4b, 

yffS (B) 9 6 b £ (B) <D%k%t<DmW}n?JV p b 

r-iraij^nsMT^^— * (b) 9 7b«t 

So 

[0118] ^fz, mm^&3<D**yMW^®ii 

lfcmW)$iM^r-?nZW^& (A) 9 2 a f 

-?mm^& (b) 9 2b^jiit, ^tt^ensEfts 
jg^-^ias^s (a) 9 2 a tmmm^-^m^ 

& (B) 9 2 blcS^S^ieftaWO^-^SrlH^ 

[0 119] T^^-^atR^Ifcl 5(i«*lfti^ 30 

6 (A) 9 4a, i3j:t^**if«^© (B) 9 4bJ&Sffl 
^t^)»l^Vpa, Vpb^rWJi-^^, !H#^ 

tPW^f^i! (A) 96a^^7tD^^ 
y^WL (B) 9 6 b^-tix^tLSrWiiftHBi-So 

[0 12 0] ElT^faX-^ (A) 9 7ai:El7 
t^^^—? (B) 9 7bte, El 6 fc^l--^ s> 

KO»f®BI(^J:5t-. 1^— ^y Krtt?^7 — fv^^i 

(A) 9 7at*fc!5, ffl^I^y^SrffiffltS^ey^ 40 
a — ^EH (Xny^) ^EiT^f^x^^ (B) 9 

7 b f&5 J: 5 4*ftwEIS:»oa^s/ K"C&5„ 
[0 12 1] EI6H2|s:^JK0y(-ffifflL^^ >?*J*Ly h 

V^ 6 1, 6 2, 6 3, 6 4 ir-O^^b-O^Sritbffl 
>-^S*r*<0>r ^^«EB6 5, 6 6, 6 7, 6 

^7 OSrSoTt^. 

10122]^ K<Z>±<^*|pJ^PPte-^:y b*<D&W)jf 
IrJ18 1S:*L, K^0ffi^2pfir^-r >^}BS:Ptm so 
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[0123] ^ti-m<ZM >^ * >^ KI*»*5fe<E>>f 
fc^^Ll^, <<>9 9Zs$ 6 lie I** 7 — V^T* 
fcS-^if>^, 6 2i-fi(R]C<-r ^o— , 6 3 1£«:|rIU, 

<v-rv, 6 4(cii^ty ^ n— j» 4 v^-c&sx^ ^ 

04fe^36«SnTV^T, -ttl^iW >^?ftS£6 5, 6 
6, 6 7, 6 8^^i7 O^ililLTV^o 
[0124] -0^7 0fi#-f ^^OfeSiJ^EH 7 
1, 7 2, 7 3, 7 4 trE^£tuT^T, -O'^Sti-t 
ix-fHoEiiirtw/X^fetc^ ki£#IB#&*L"0 1 >-C>i' > 
^ £ o± tti £ i± 5 EE D x. 5 JE « T 2 ^ ^ ^ - * ^ fc 

[0 12 5] -T^^^>, EM 7 1 li-v-if V^, IS© 7 2 

li-fxD-, EI 7 3f3v-T>\ ra7477^^il 

[0 12 6] ^^'K6 Ote, 0«;ttf, U7iC^-r^-/ K 

[0 12 7] Hl7lCioV^-C, ^j/K6 O^-O^^V^ 
6 1, 6 2, 6 3, 6 4 b'OPfrb'O'P&ilklti&lZ: 
^-Y>^l^W^y^M6 5, 6 6, 6 7, 6 8 t 
FT^f^x- *Sr&trSP5)^S' K7 5, 7 6, 7 
7,78 ^otl^o K<^»ib*lRl 181 ^^ffl 

T% TOJffi^l 8 2 *il[i|ftX**U"CV^*0(iEI6 tmC 

[0 12 8] tth^tKD^ ? ^PlZtemteZ&V)^ 
V^, fzt^, 4 6 1 im-^i? 6 2 

tCli-f^n— % 6 3tCfl->T>, 6 4 tCf;*:^ ^/^C04 
feWI^HT^T, -tn-PiX-r >^St^6 5, 6 6, 
6 7, 6 8T-^if (OWti^y K7 5, >T^n— cO^J5 
^^K7 6, v-TVCDfflS^^ y K7 7, X^s/^^a 
5>^s^ K7 8(CjSiiL"Ci^ 0 

[0 12 9] ttlW^«B6 5, 6 6, 6 7, 6 

S -^SEE^J *:*D x. ^117 ^ ^ 31— ^ J: o TH2ft. 
StWS^S^, H7(D«3g0^y K6 0«#>r^^<75fe 
BiJt^SB^^ K7 5. 7 6, 7 7, 7 8lC^tt, 
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[0 13 0J EI9(::*5^"t\ **Vfflm^fgL9 

(A) , (B) -»JKtc:«-b"C*ait^^, kis« 

x-*E«^« (A) 9 2a, xv**A- • T^n^* 
^ (A) 9 3a, nxmm^&i (A) 94a (* (A) 
<Z>^SE<OJE«7*^:t — * (A) 9 7 a ICfctLT^ii 
IBKiJfiJg^-^tetS*® (B) 9 2 b. XV** 

yu-r-^D^ift^g! (b) 9 3b, s^tna^a 

(B) 9 4bfi (B) <0*i&<Z>JEftT*^:=.^— * 10 
(B) 9 7 btC*fLT^iIlC/BV\ MTtn^^ 
y^^Si (A) 9 6afj:lll7^f^^^ (A) 9 7 

#a (B) 9 6b|j:ffl7^fax-^ (B) 9 7 b CD 

[0 13 1] **Jfifi»J"t?t>»l<7?lllfietJi:lRl*tc 

^■rsfe^-efcsds, mm^mmit-r^tzMz (a) , 

(B) O^iKtcl^tL-C^^n— moMjffaTi-ufx 20 

[oi3 2] mw)&mm%i^&6te^y K^asij^fcti 

(wiEiftifijg^-^iEift^ia: (a) 9 2a, mmmtir- 
*ie«^ (b) 9 2 ba^Sc^m-r^t^ ^ k<z>«b'j 

i*#7— ^ >*oE®r*&£[s:iii 7 1 , 72. 731:1* 30 

(A) ^JKcoisftjK^x-^IElft^Q 2 a^P>tettfiS 
m<D — ^y^n — A (^73'^) E®T*£>5E® 
74iCf* (B) ^jR<^iE»iBt?Kx-*flS«#S9 2 b3&> 

[0 13 4] ^ffl5»J«#IS;2 0^5>«-§-ea-5r h -^2 

1 >* l^asbnspn^— *ji^y >- 

[0135] sfcd, **ifeeij^*3itss2»ifi?ga«# 
a 6 1 (ommmx^m u^ia 4 tc^-r * 5 

t^rdr^r^^^, fctxtf^* K4 OK^DLfc* so 



[0 13 6] *3IJ£«0|E»ffi^x — *fla«t#®OEtt 

Hi 4 -CJKibiKJKx— ^Ettfc^S (A) 9 2a tct* 
EtB«tt (la) 31a. fettle (2a) 32a" 
• , flElftffl* (n a ) 3 3a j&Sfc V) , — 3/ K<E>«J3'h 4# 

»»^x-*E«*ia: (B) 9 2bl:iiE««« (1 
b ) 3 1b, IE«ffi« (2b) 32b- • • , E««* 
(nb) 3 3bJ&s*>ot\ I^CJ: 5 K©«J3'K «f 

ft ^ d J: 5 6 S2» jfi^x — * &E« tti^ 0 

[0137] mmmmtR^&etf^y v<nm%\*m%\ 

3 fecDE® * jUIxiUco 4 -feif^^^ KT&& 

t$^^-$ (a) 9 7 a zmm-tzmmm^-? 

k LT, ^^^^HHtb^x — *IE«#I£ (A) 9 2a 
OEttffl* (la) 3 1a £Jf£-T 5IEtBffl«*g^« # 
&«frt*5i:, ^^ey^JW^ai l teiElfcK^x — *E 

(A) 9 2a (Dmmmm (la) 31a (CE«* 
[0 13 8] mmzt^Dfflffl^&l lM^y^n— A 

EWojewt*? 1 ^-* (B) 9 7b£iMH-5f2» 

(B) 9 2b^EII^ (2b) 3 2b^^^-T5Eti 

-r a £ , ^ ^ y 1 2 i*f?» 

SJK-r — *E«^H: (B) 9 2 b tDlEltlP^ (2 b) 3 
2 b KEI* $ *tT V ^ ^lE®]^^x » * £^ tB-f o 
[0 13 9] IHib^^X-^Ett^ (A) 92 a km 
th$LMy*—#KMmm (B) 9 2b^-07K^^ 

Ffl^R^sn^x-^Eit^a-eflt^stu-c^si:, 

B*CS>5iMiia(^lRlWlc2fflglf<^r Ki^^ox — *S:B6 

u^o^-^ftBe^ffl^^M^L^x-^Eii^a-esi 

S^t^t, > ■=& y SJfB^« i 2^aj^J-T5^3i:L^ 

[0 14 0] %z LT, ^7 — EW^ffiftiK^x— 
(A) »f^/W7tn«^ (A) 9 3 
a , m^m^fk (A) 9 4a ©8i8ti»t*V p a 
<tft»9. ^iPlT-^n^^s/^a (A) 96ai:J; 

(A) 9 7 a \^mW)mt)V p a SrBWDL, ~ *\ 

^EH^ffiftR^T*—*^ (B) 3fc1gt<D7*i/#si' - 
T-fvy&fe^m (B) 9 3b, m^Jii't'S^ (B) 9 

4 b<0g&-cnft«*v P b£ft!9, ^^-[^r^-n^^ 
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Jyl-^m (B) 9 6 b \z£oXmmfflffl£tlX*:S ? 

^KH^H«T^^3.Ji — ^ (B) 9 7b{zmW)m 
f}W p b *PP*0i-So 
[0141] 17©^^ Kt-iS^liEtW-Ct^^— # 
ft^t^y K7 5, 7 6, 7 7 (DJEST^^^^— ^ 
^^t^xmmr^^^^—^ (A) 9 7 a LTl^] 
tfiK^Ifc (A) 9 4 a<Dmmmt>Vp a 4r3S[*[pir^-n 
y^y^WL (A) 9 6 a T*Wii#JfflI UTB» L, 
y^o-jU icfvyf} 953^* K7 8(OJE«T^?-=. 
x-^^JE!7^f ^^-^ (B) 9 7 b t LT 10 
♦S^® (B) 9 4b WS»t* V p b Sr^fRirt n ^ 

*^s>^ia: (b) 9 6 aT?«aisj«u-ciii»-rn«* 

[0 14 2] :©J;^i, K<oajgtw«to-C31«S 
fi*«r*^S^T. — > K(-»^*ixfcffl5^3/ Kfc 

[0 14 3] *HJfc#JK:fc^T, — ^ K^iKttimi±m^- 
«r58K-e&S^y ^^Sr^^Si:, 

^OfgSlft, Miffed*, zf=7^y^, 

mmm^mmtemmmzzmiRLx^y K^eiMra-rs 30 

[0144] fcU ^ Kj&s^ifenrffiT-feo-Cfc, 

K <£>«3B * WSUi" 6 *s v ^ £ # iiiEft*^ — * £ 

< , m 9 <£>8*»iK7K«tR^ia: 6 Sr«BS b"C«2»S^- 

^ie«^©! (a) 91a tmmmmir-fm^®: 

(B) 9 1 bf«n^ti<7?*34<75E«««&ft^^Sf£ 

[0 14 5] ^U, p*^-y*J»^l 2I3^fClEib& 
JK^-^IEttt^a (A) 9 1a £il*ft)g^-*IB«^ 40 
a (B) 9 1 b(Z)ft*ofcEt9«^^ - hr Ku^ 
^ib^V KT K^*t<0f- *£tt^tti"t*£:{t"e«fc^ 

[0146] i2ft«?K5s«^a6 t^-^y »J«# 

frtizmmvy? h ^r&fttf^i^T^sft^i^y 
i^a^*ttTi^s^y >^ K7 >r^t wins ^y > 50 



32 

[0 14 7] r<Z>»-g\ fct&tf, ^y >-^OPPJB'J*ft 

^ y xmtiixz z>m* ^^^t^: t 
[0148] rn^^i^y^Miitsv^h 

[0149] 

fignf^^^^ms/ h^y >*xwm-tti&. — <^s 

[0 15 0] ^7t, *H^^SW"t-SiKtll«EEft#dsa 

tR^ffi*>r^^^3iy h^y v^-cppgij-rn^ mmm 

[0151] $ ibic&mw^mT&mmmEEm 
KW^^^xy h^y ^^t^v^v^^^ h — ^ 

[0 15 2] *5!W(7>»W"rSi2ttBH«-i-^ig 
RWi^^^yf^y^lt ^^Kw«5H*K 
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[oi5 3] ^wnmi&i-zmmmEEm^mtii^m 

[n 1 1 *aswco>r ^ b^y >*m*3tt5» i 

[02] *5B^(D-f >^ h^y >*C:*3tt5»l 
^HJ6W-c^SF|5#J»#ia:*^ U > * 5 x - * 

[B3] #$gW<£M'>'^ v^s> b^y ^^(-*3(t5*l 20 

[0 4] *56K^-f >^ v?is/ h^y v^tciott^mi 

[i5] ^m(D^>^ i?^y h^y V*K:*5(t5^1 
[06] ^^tfM>^>^;y N^y >?\zj6ftZ>?R3 

[07] #3S9i>r >^ v?* s/ h^y >^tcio(t^^m3 

tufcffls^s' K«fiS;-efe5-OT^-rWfffil2l"CfeSo 
[13 8] ^JgKtfM^v^s/ h7V >^tc*3(tS»2 

[0 9] ^SSWtfM^S^S' h^U >-^tC*3(t5®3 
c^^ffi^T%flKil)0^^^^c^2mT^6[EjS§^^^-t- 40 

[0io] W^^y^yx^ b^y y^ic*3ttS3S 

2 <d mmm xftumm^&fr ?> y >- * j^s # 5 - * 
m<D-ffl&^w-tz>m£:mxhz> 0 
[011] *f§^£»r v^vf^y h/y isfiiz&nzm 



1 cD^F r J<£>!?ffij®J£{l ^^KftaSJg-r — ^Sr^v^u 

[012] #^t7M>^v^;y b^y >^l::*3t*5MS 

^Hi&snS r t S:ttMi-SlHlKiaT-fc5o 
[013] *»M^y^^xy h^y V*|C*3#5S 

[014] *3iW(D>r ^^^^3/ F^y >?\z&rtz>m 
2<n^Mmx^Mm^Wt(n7y ^?Mfflyy yv=^t 

[015] ^f^^y^v^^ h/y y^f^it^fg 

[016] &fcW<D4^9i/=*y Y^y Y<DmWM'&<D 
—M Sr^-MalBig X fe 6 0 

[01 7] t£^#J(7M 3/ h^y y^|:*3»t5^ 

3/ KOi2»«*a6?g(©— 0iJ^^-rfi^0T'fc5 o 

[018] KSHMflM y hy'V >-?\ZtetfZ>^ 

[019] 5 1 2fflOx — ^ftt-IS«]btt^:S*ofclB 
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